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THE STANDARD CYCLOPEDIA 
OF MODERN AGRICULTURE 


Trichina, a small nematode, parasitic in 
the intestine and muscles of various mammals. 
There is only one species, Trichina spiralis , 
which is often called Trichinetla spiralis. The 
inale is about 1*5 mm. in length and the female 
3 to 4 mm. Bats are the commonest hosts, and 
as they often devour one another the parasite 
is readily transmitted. But a diseased rnt may 
be eaten by a pig, a dog, or some other mammal, 
and a new host is thus infected. Man becomes 


infected by eating the insufficiently cooked flesh 

of a trichinosed pig. In all these cases what 

happens is that the f . . 

young trichina;, which I ||®g|E |j|| 

lie encapsuled in the repr joT rj|! 

muscle fibres of the bi jWl 

first host, are liberated "■ f "T | 

in the stomach. They H- ill w!rlM WJ 

pass on to the duo- tl AXyWrfi 

denuni or farther; jhj. J. \\\ 

they feed and grow, KftSfflffl 

and in two or three Iti/ ^Vy®flll 

days become sexually \ 

mature. The males 

seem to die after copu- j|j leu/ ’ 

lation. The females gjfij 'Jfmff 

bore into the wall of p 

the intestine, or 

through it into the fxjBff'fl W /I 

mesentery and lym- / iWlf 

phatio glands. They l uf f Ws/Tl 3 
produce minute em- tj ft ft : ! 1 

nryos viviparously, f / ffft 7- iT* t \ 
about 1500 each, and - j J \ - 

these are carried by _ . .. ... .... 

... , . J Tn-hina coiled within 

the lymph stream or Cysts among Muscle Fibres 
blood stream. In about (highly magnified) 


ten days they reach the 

striped-muscle fibres, within or between which 
they coil in a spiral and become surrounded by 
firm capsules, formed by inflamed connective 
tissue and becoming gradually more and more 
fatty and calcareous. The migration of the 
numerous embryos through the body causes 
inflammation and fever; the muscle fibres that 
are invaded undergo degeneration. A trichina 
cyst is microscopic, about 0*4 mm. in length by 
0*25 mm. in breadth. There may be 12,000 in 
a gramme of pig’s muscle. The imprisoned em¬ 
bryo may remain alive for many years—11 in 
the pig, 25 to 31 in man. Trichinae have a cos¬ 
mopolitan distribution, but trichinosis in man 
is more restricted, depending mainly on the 
•fcVOL. XII. 
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degree to which the pork is cooked. In Noith 
Germany, where epidemics of trichinosis were 
formerly common, there has been a remarkable 
reduction—largely due to rigorous inspection— 
and Trichina spiralis is becoming much less com¬ 
mon not only in man, but in pigs as well. See 
Trichinosis. [j. a. t.] 

Trichinosis is caused by small thread- 
shaped roundworms of the family Trichinidae. 
Meat containing the embryos is the chief means 
of infection; slaughter-house rats on the Conti¬ 
nent of Europe are much infested. The disease 
is thought to have been imported in the 'thirties 
of last century by Chinese pigs, at the time 
when crossing with Pekinese was tried. Where 
schincken and other uncooked or imperfectly 
cooked meats are partaken of, trichinosis is met 
with in man and carnivorous animals; but the 
disease has never been prevalent in this country, 
and swine have rarely been infested. Theie 
are several stages, embryo formation occurring 
seven days after reception in the intestine. The 
muscle trichina* in a little envelope (encysted) 
are set fi*ee in twenty-four hours by the break¬ 
ing up of their capsule; they become sexually 
mature in from one to two days, and give birth 
to living embryos in seven days from the time 
the supposed morsel of infected meat was eaten. 
The immigration of the embryos into the muscles 
lasts two or three weeks, boring through the 
intestine where the females deposit them, and 
wandering by preference into the crutal muscles; 
but they are found in many paits of the body. 
It is supposed that they launch themselves into 
the blood stream, like the six-hooked embryos 
of tapeworm, and are prompted to anchor in 
the most suitable situations. Unless the host 
is eaten by another animal, the embry os undergo 
ultimate calcification, and are of no great conse¬ 
quence. The disease is seldom diagnosed during 
life, as the symptoms resemble those of intes¬ 
tinal catarrh and muscular rheumatism; and 
only when post-mortem examinations are made 
and the trichime discovered, is the pig-keeper 
suspicious of similar cases. No treatment is of 
use; only prevention by destroying rats and mice, 
and incinerating the carcasses of swine whose 
flesh is infested. See Trichina. [h. l.] 
Trichocera hiemalis (De Geer) (the 
Winter Turnip Gnat).—When turnips become 

E utrid, by being affected with anbury, this fly 
iys its eggs upon them; these produce maggots, 
wfiich subsist upon the slimy matter. They are 
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Trichodectes — Trifolium 


shining, pale-yellow, cylindrical, tapering to¬ 
wards the head, and blunt at the tail. When 
they are nearly half an inch long, they change 
to dirty-coloured pupie, and from these the 
gnats emerge in the winter and spring, flying 
in troops when the sun shines, even in frosty 
weather. The fly rests with its wings closed 
flat on the back. It is of an ash colour, with 



1, Maggot (natural size), 2, the same (magnified) 3, 
pupa (natural size); 4, pupa (magnified), 5, nmtuie fly, 
resting (magnified), (i, mature fly, flying (magnified), 7, 
natural dimensions of mature fly 

little black eyes, and two jointed bristle - like 
antenme. On the thorax are four dusky stripes ; 
body slender, obtuse in the male, pointed in the 
female; wings ample, very transparent, irides¬ 
cent, with numerous nervures; balancers with 
dusky clubs; legs very long and slender; ex¬ 
panse, 6j lines [j. c.] [c w ] 

Trichodectes is a genus of the Mallopliaga 
or biting lice. They do not suck the blood like 



1 1 ichodfftes 


1, 2, T. bovw, 3, 4, T rtpu, f>, 6, T ovu all natural size 
and magnified 

the true lice (Pediculi), but live amongst the 
hair and fur, and feed upon them as well as 
upon the scurf. They infest the horse, ass, ox, 
sheep, deer, dog, cat, and other quadr upeds. 

T. bovw, Linn, (the Ox Louse), is half a line 
long, and infests cattle. It is elliptical, pubes¬ 
cent, pale-tawny; head and trunk bright rust 
colour; third joint of an ten me the longest and 
tapering; two dusky spots on the forehead, and 
two angulated stripes on the back; body with 
six brown bands, lateral margins dark, as well 
as the tail. 

T. equi , Linn, (the Horse Louse), is 1 line long, 
and paler in colour. The antenna* are thick and 
three-jointed ; terminal joint the longest. It is 
abundant on horses and asses when at pasture. 


T. latus , Nitz. (the Dog Louse), is £ or f line 
long, and infests puppies. It is very oroaa and 
pale-tawny; the neaa and trunk rusty-yellow, 
with two black spots on the forehead, and two 
oblique black stripes on the sides of the head. 

T. ovis , Linn, (tne Sheep Louse), is about half 
a line long. It seems to be rare, but is some¬ 
times found among the parasites from which 
sheep are freed by dipping. [j. c.] [<\ w.] 

Trident Moth (Acronycta tridens ), a grey¬ 
ish-coloured moth with a wing expanse of about 
1| in. The wings bear distinctive markings: 
a long black line extends from the centre to 
the base of the wings; a mark shaped like the 
Greek letter occurs at the inner angle of the 
wings. The moth is widely distributed. The 
adult occurs from Mav to August, and the larva* 
from August to October. The caterpillar is of 
a dull-grey colour, with a yellow line along the 
back, and having black protuberances on the 
fifth and twelfth segments. The pufia, which is 
a dull-grey colour, is found either m old trees or 
on the ground. The moth commonly occurs in 
woods and variousgarden trees. Arsenical washes 
kill them [r. n. l.] 

Trifolium, the name of the genus of plants 
known as clovers (winch see). The teun is also 
employed by farmers in a restricted sense for 
Trifolium mcarnatimi , L, or Crimson Clovei 
The latter is sometimes called Italian eloieron 
account of the fact that it was introduced from 
Italy first as an ornamental garden annual 

It is one of the most valuable fodder crops, 
being easy to cultivate, and in suitable districts 
producing a large bulk of nutritious green food 
in spring and early summer. 

Tne plant has an erect stem, 18 to 24 in high, 
with trifoliate leaves, the leaflets aie lonndish 
and covered with soft hairs, the stipules are 
blunt, often with a characteristic purple spot 
upon them. The flowers are a beautiful bright- 
crimson colour, borne in a terminal cylindrical 
head. The seeds are oval, larger than those of 
Tied Clovei, and in good samples pale->ellow 
with a rosy tinge. 

Several varieties are cultivated which resemble 
each otliei in morphological characters but diller 
in their speed of growth and the time at which 
they are ready foi use. Those of the most im¬ 
portance to the farmer are: (1) The ordinary 
Crimson Clover; (2) an Gariy kind which, when 
sown at the same time as No. 1, is ready for cut¬ 
ting ten to fifteen days earlier; and (3) a late 
variety, which comes to maturity seven to eight, 
days later than the ordinary sort. Some of the 
specially late varieties have white flowers. 

Trifolium produces one crop only, which is 
generally consumed in a green state, being fed 
off on the land by sheep, or cut for soiling horses 
and cattle. It should be used as soon as the 
first flowers appear; if left too late it becomes 
woody, and the strong bristly hairs of the calyx 
are apt to prove injurious to stock. Many cases 
of death have occurred, especially among lambs, 
from the accumulation of balls of matted calyx 
hairs in the stomach of the animals. It is some¬ 
times cut to hay, which when carefully handled 
is of high feeding value, and apparently pre¬ 
ferred before red-clover hay by horses. 
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Trigonella — Triphaena pronuba 


It is almost entirely crown as a catch crop 
before turnips, the seed being sown on the 
stubbles in autumn, and the crop utilized in the 
following May and early June. In specially 
favourable localities it is occasionally sown in 
February and March to provide green fodder 
after the autumn-sown crop has been consumed. 

The crop succeeds best in the warm southern 
parts of England, and is adapted to most soils, 
except those which are very dry. It is some¬ 
what tender, and the young plants should be 
well established before the autumn frosts. On 
this account the seed must be sown early, as 
soon as possible after harvest, August being 
perhaps the best month The only preparation 
of the soil needed is a slight harrowing of the 
stubbles, after which the seed may be sown 
broadcast at the rate of 18 to 20 lb. per acre. 
Without a firm seedbed the plant does not grow 
satisfactorily, the deep ploughing and pulveriza¬ 
tion of the soil which suits most crops being 
harmful to Trifolium; only on the stiffest soils 
is a slight ploughing useful for this crop. 

Sulphate of potash and phospliatic manures 
are very beneficial to Trifolium ; kainit applied 
to the young plants sometimes very seriously 
checks their growth [j. v ] 

Trigonella, an annual leguminous sub¬ 
tropical plant, of robust habit, extensively 
grown in the East, Egypt, and Abyssinia. It 
is consumed as a fodder plant, the seeds are 
used in curries and as a condiment See Fenu¬ 
greek 

Trinoton, a genus of Mallophaga or biting 
lice the species of which specially affect water 
fowls. They do not suck the blood, but feed 
upon the substance of the feathers. The best- 
known example is T. lurvdum , which is para¬ 
sitic on the common duck and various species 
of ducks For other genera of the Mailophaga 
see Lipkurus, Trichodecteb, &c. [c w ] 

Tripe consists of the stomachs of bovines 
after having undergone special preparation Ac¬ 
cording to the custom of the locality all the 
four or only three of the compartments of the 
stomach are used; occasionally the stomach of the 
sheep may also be used as tripe. 

About 90 per cent of the tripe consumed in 
this country is home-produced; the other 10 per 
cent being imported from the United States of 
America, Canada, and Argentina, with occasion¬ 
ally a few consignments from Australia and 
New Zealand. Some of it arrives cooked and 
some uncooked, preserved by boron compounds; 
the consignments from Argentina arrive in a 
frozen condition. 

When the stomach is taken out of the carcass, 
its contents are emptied through an incision 
made by the butcher; the 4 manifold * (omasum) 
and the ‘reed’ (abomasum) are detached from 
the ‘ paunch ’ (rumen) and the ‘ honeycomb * 
(reticulum); each portion is then dipped in water 
and hung up. In London the ‘ manifold or 
feck as it is called, is thrown away, or may be 
used as cat and dog food; while in Glasgow it is 
cleaned, and appears the whitest portion of the 
tripe. The spleen is detached from the paunch, 
as also any ragged or thick pieces of fat, prior 
to the removal of the organ to the tripery. 


A large quantity of uncleaned tripe is Bent to 
Lancashire, where perhaps most tripe is con¬ 
sumed. After arrival at the tripery, 4 dressing * 
begins. The paunch is incised from the oesopha¬ 
geal opening downwards; it is then placed in a 
receptacle containing about three parts of boiling 
water to one of cold water, w ith a small portion 
of soda. After remaining in this water for about 
half an hour, it is withdrawn and turned inside 
out. The brown - coloured coating or mucous 
membrane is then scraped off; in London this is 
done by means of a knife, while in the Corporation 
tripery at Glasgow the greater part of it is done 
by machinery. The tripe, which now appears 
white, is well washed, and hung up to dram off 
the surplus water. The next part of the pre¬ 
paration consists in placing the tripe into a 
copper containing boiling water, and boiling it 
continuously for about three hour's; it is then 
cooled down in three changes of clean water, 
the first of which should be slightly warm, the 
next just cool, and the last one cold. In some 
districts it is put into warm water after being 
boiled, and allowed to cool in this water, the idea 
being to retain as much moisture in the tripe as 
possible; thus it is soft and juicy. After being 
in the last water until quite cold, the tripe is 
placed on a drainer in order to get rid of the sur¬ 
plus water; the outside covering (peritoneum) 
is then stripped off, along with any loose fat, 
and the tripe is placed in clean cold water to 
await sale 

It has been observed that as a general rule 
a tripe from an English-fed bovine is harder 
to scrape, but requires less boiling, than a tripe 
from an American-fed animal, which is whiter, 
and easier to sciupe, but requires a little longer 
boiling. 

An average tripe weighs about 8 to 10 lb., and 
the retail price varies from 3d. to 8 d. per pound, 
according to quality and portion selectea. An 
enterprising offal merchant has just had an ana¬ 
lysis made of dark-coloured and light-coloured 
tripes, when it was found that the dark-coloured 
contained a much higher percentage of iron, the 
figures being white sample, 0*017 per cent of 
iron ; dark sample, 0*047 per cent of iron. 

[t. d. y.] 



Tnphcena pronuba (Great Yellow Tnderwing Moth) 


Triphaena pronuba, Linn, (the Great 
Yellow Underwing Moth), is the parent of the 
largest surface grub, a caterpillar which does 



4 


Triticum—Trotting Horses 

reat mischief to cabbages and turnip bulbs, 
t will feed also on the roots of grass, shep¬ 
herd’s-purse, and groundsel. It is pale-green, 
the back and sides inclining to rosy-brown 
dotted with black; there are three pale lines 
down the back, with seven black spots on the 
inside of the two outer ones (see fig. 1). It 
changes in a cell in the earth to a shining-brown 
chrysalis (fig. 2). The moths are abundant in 
hay fields in June and July. They rest with 
their wings flat on their back, and vary in 
colour from deep-brown to pale-tawny; on the 
upper wings are several irregular transverse 
lines, and in the centre an ear-shaped spot with 
a pale one; the under wings are bright-orange, 
with a black border (fig. 3). [j. c.J [c. w.J 

Triticum, the botanical designation of that 
genus of the nat. ord. Grammeie to which the 
cultivated wheats belong. See W heat. 

Trochar and Canula.— This is an in¬ 
strument made in many sizes, and of groat value 
to the doctor of animals, whether lay or pro¬ 
fessional. It consists of a steel cylinder, with 
bayonet or three-sided point in the larger sizes, 
but may be merely needle-pointed for the fine 
ones; and a handle of wood for convenience. 

The canula is a metal pipe fitting over it, but 
not covering the point, and having a collar at 
the other or handle end. Every stock-breeder 
should keep one of the larger sizes for blown 
cattle (see Blown), as the prompt use of this 
instrument is likely to save life. Whether for 
puncturing the rumen of cattle, or the large 
towel in horses suffering from flatulent colic 
(m which a small instrument is employed), the 
procedure is the same. The site is first chosen, 
and then the trochar with its canula is driven 
through the tissues by a single effort (to avoid 

flower gardens and win¬ 
dow boxes during sum¬ 
mer. The leaves of this 
plant, which are round 
and peltate, are some¬ 
times used as a salad, and 
the green seeds (fruits) 
when pickled may be 
eaten with cold meats. 
T. aduncum or T. carat- 
rientte is the well-known 
canary creeper with 
Trochar and Canula (lurger size) pale-yellow deeply cut 

flowers. T. speciosum is 

lacerated tissues, which would occur with re- the Flame Flower, a hardy, perennial, climbing 
peated stabs). When the point has reached its plant with red flowers and thick, fleshy loots 
intended destination the trochar is withdrawn, and underground stems, which flourishes in a 
leaving the canula in the animal, and thus giv- cool, moist soil that is free from lime. T. tubero- 
ing vent to the intestinal or other gases. When mm is a tender, perennial, climbing plant with 
the instrument is removed the wound is very orange and red flowers, and thick fleshy tubers, 
small, because it was inserted when the tissues somewhat pear-shaped and of a yellow and red- 
were distended, and now they have contracted, dish colour, used m Peru and Bolivia as an 
Any simple antiseptic dressing may be applied, article of food. The tubers are boiled, then 
but it is quite unusual for any trouble to follow frozen, after which they are sopped in molasses 
in connection with the puncture. [h. l.] and taken as refreshment during the heat of the 

Trombidlum holosericeum (Fab.), a day. T. azurenm , T. tricolorum , and T. penta- 
large scarlet mite which is abundant in the phyllum are greenhouse climbing plants. It is 
spnng in fields and gardens, and is accused in interesting to note that the Tropaeolunis climb 
France of injuring the spikes of corn. It is by means of their leaf-petioles. [a. h.1 

somewhat quadrate, with a rostrum and two Trotting Horses. —This designation has 
eyes; the body is divided by a transverse line, in more recent years come to be applied almost 



and it has eight legs. The six-legged young or 
larvae of this and other species of Trombidium 
are the so-called * harvest bugs \ They are para- 



H ai vest Bug (Trombidium holosericeum), greatly magnified 
(Natuiul size, about T >j in long) 


sitic in the skin of man and other mammals, 
and cause considerable irritation. [c. w.] 
Tropaeolum (nat. ord. Geraniacete), a genus 
comprising about forty species, natives of South 
America, and nearly all tender in Britain. T. ma- 
jus, Indian Cress or Nasturtium of gardens, is a 
tall-growing annual plant (perennial in its native 
country) useful for covering arches, pillars, &e., 
easily obtained by sowing seed in the spring. 
There are several dwarf varieties useful for 
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exclusively to the American Trotter— a type of 
horse evolved in America in which excessive 
speed is found at the trotting gait. There are 
other types of the horse genus in which trotting 
action may be found; ana the Hackney, or Nor¬ 
folk Cob as he was originally called, acquired 
his first renown as a fast Roadster. The Orloff 
race of Russian horses was also noted for speed; 
and the best-known representative of this race 
in Scotland, the grey horse Messenger, owned 
by the late Mr. James Johnstone, Lochburn, 
Glasgow, was matched against Childe Harold, a 
notable American Trotting stallion, owned thirty 
years ago or more by Mr. John Hendrie, Kirk¬ 
wood, Coatbridge. But the term is not now 
applied to any but American Trotting horses, 
to the breeding of which a vast amount of atten¬ 
tion has been paid by wealthy gentlemen on 
the other side of the Atlantic. To such a pitch 
has speed at the trotting gait been brought, 
that in 1910 the record of a mile in a fraction 
Ichm than 2 min. was made by a gelding named 
Uhlan, 1:58|. 

Two classes of these horses are recognized in 
the United States—Trotters and Pacers. The 
distinction is important The standard for the 
former ih 2 30, that is, a mile in 2^ min., and 
all horses which attain to this are recorded 
as ‘Standard-bred Trotters’. For a Pacer the 
standard is 2:25, which is an indication that 
greater speed can be got from the pacing gait 
than from the trotting gait. But the Pacer 
is not recognized as at all m the same grade 
as the Trotter; and although the two are re¬ 
corded in the same Register, Wallace’s Year 
Book, issued by the American Trotting Register 
Association, Chicago, 111., they are not allowed 
to compete in the same classes, and are distin¬ 
guished in the Register by the letter P being 
attached to the names of Pacers. The difference 
between the two gaits is noteworthy. A Pacer 
moves with side action, that is, he moves both 
fore and hind legs on the same side together, 
the hind leg following the fore leg. The Trotter, 
on the other hand, moves the left fore leg and 
the right hind leg simultaneous!}, and so main¬ 
tains an even movement. But in order to do 
this his hind foot must be carried well forward 
on the outside of the fore foot on the same side 
of the animal. It is this w r hich gives the Ame¬ 
rican Trotter his tremendous force and speed. 
His hind legs are carried far in front of his fore 
legs, giving immense leverage, and moving the 
horse forward at a pace w hich is hardly realized 
by the onlooker, and is only to be verified by 
the most infallible stop-watch. The Pacer’s 
movement is ungainly, and like that of the 
camel or retriever dog; but the fact that he can 
make better speed than the Trotter is due to 
important points in conformation, and the effect 
of particular methods of shoeing. By fastening 
the front and hind legs of one side together 
(‘ hobbling ’ as it is called), a Pacer can be forced 
to sustain the pacing gait; he cannot break into 
a trot, and he cannot gallop. A Pacer, on the 
other hand, can generally be made to trot if he 
has heavy shoes put on in front. Many of the 
early American Trotters broke down by having 
to wear such heavy shoes to keep them from 


Horses 

pacing. These shoes sometimes weighed l£ lb. 
each. The pacing instinct has been pretty w f ell 
eliminated from most of the recognized trotting 
families, but occasionally a foal appears having 
this instinct, and in some stables such are 
promptly killed off. The lesson to be learned 
from this is that the American Trotter has been 
roduced by a process of selection. A pacing 
orse moves from side to side, ‘rolls’ in fact; 
and instead of the regular tap, tap, tap, tap of 
the genuine Trotter, you hear from him some¬ 
thing like this, ‘tippety tap, tippety tap’—as it 
has been put, Mike a man walking in slippers 
without heels ’. 

Most of the so-called ‘American Trotting 
horses ’ in Great Britain are Pacers, and in fact 
Harry Walker 1 (an old American Pacer) was for 
years ‘ the champion Trotter of England ’. The 
sport of trotting in this country is generally at 
a very low ebb, and only the least reputable of 
horse-owners are found identified with it. The 
owners of the best American Trotting horses in 
Great Britain never enter them for any of the 
so - called trotting matches organized in this 
country. 

The modern American Trotter has a unique 
history. In a maiked degree he is the pro¬ 
duct of a sport, in Nature, w hich was recognized 
as of value, and by a pioeess of selection and 
line-breeding was eventualh established as the 
supreme characteristic of a breed. The charac¬ 
teristic thus recognized in the progenitors of 
such amazing Trotters as the gelding Uhlan, 
1 r>8| (in 1910), the stallions The Harvester, 
2:02 (in 1910), and (Yescens, 2:02j, and the 
males Goldsmith Maid, 2:14 (in 1874), Nancy 
Hanks, 2:04 (m 1892), Maud S, 2:08f (in 1885), 
and Lou Dillon, 1 58^ (in 1903), was great speed 
at a trotting, as distinguished from a ‘ running ’ 
or galloping gait. The progenitor of all this 
was the English grey Thoroughbred stallion 
Messengei, w-hich landed at Philadelphia in 1788. 
He had won eight out of thirteen races in Eng¬ 
land, and was imported into the United States 
to improve the ‘running’ horses of that country. 
He died of colic at Ovster Bay, Long Island, 
January 28, 1808, aged 28 years, ‘and a volley 
of musketry was fired over his grave ’. Among 
the most notable of his produce was Bishop’s 
Hambletonian, a grey horse, foaled in 1803. 
‘ He was distinguished for the elegance, speed, 
and endurance of his get, alike for the saddle, 
the harness, and the trotting course.’ He sired 
two stallions which excelled as Trotters and 
got Trotters. These were Whalebone and Paul 
Pry; but his prime achievement as a breeder 
was the siring of a mare named One Eye, which 
in her turn was dam of the Charles Kent mare, 
and she was dam of the greatest fountain of 
speed in the American Trotter, an astonishing 
animal known to fame as Rysdyk’s Hamble¬ 
tonian. Bishop's Hambletonian was 30 years 
old when he died. He stood 15*2 hands high, 
had plenty substance, and was used as a harness 
horse, showing great speed on the road, after 
he was 15 years < 3 d. In 1827 was foaled Harris’s 
Hambletonian, a son of Bishop’s Hambletonian 
and a spotted grey mare in Vermont which is 
reputed to have been a daughter of Messenger. 



6 


Trotting Horses 


This Harris horse was 16 hands high, large and 
powerful, and weighed 1200 lb. ‘ He was a light 
stepper and difficult to pass on the road.’ From 
this stock was descended Green Mountain Maid, 
2:28j, and Lady Shannon, 2:28j. 

The sire of Messenger was Mambrino, a grey 
horse bred by John Atkinson, Scholes, Leeds, 
Yorkshire. He was foaled in 1768, and made 
a name for himself on the Turf. He must have 
had the trotting instinct pretty strongly de¬ 
veloped. A chestnut daughter of his named 
Mambrina, foaled in 1785, was imported intc 
South Carolina when a two-year-old. From 
her is descended Grey Eagle, ‘ whose blood is 
a factor in a number of Trotters of merit’. In 
1806 there was foaled in America another not¬ 
able son of Messenger, named Mambrino. It 
is said he was never trained in harness, but was 
a natural trotter. This Mambrino, mated with 
a mare named Amazonia, 2.50, produced the 
first horse in the Ameiican Trotting Register, 
Abdallah I. He was bred on Long Island, and 
trotted at four years old a mile in 3.10. He 
was located in Long Island, New Jersey, Orange 
County, N.Y., and in 1840 lie was in the famous 
blue-grass region of Kentucky. In Abdallah 
the tiottmg gift was strongly developed, and 
he bred many animals with records of about 
2.40, which was considered exceptionally good 
work prior to 1861. Mention has been made of 
the Charles Kent mare. She was a bay, 15 3 
hands high, foaled in 1834, ‘with powerful 
stifles ’, and as a four-year-old trotted a mile 
under saddle in 2 *41. Her sire was an English 
horse named Bellfounder, described as a ‘ Nor¬ 
folk Trotter’, standing 15 hands high, and im¬ 
ported to Boston, Mass., in 1822. This Charles 
Kent mare was mated in 1848 with Abdallah 1, 
and the result, on May 5, 1849, was the greatest 
of all the foundation sires of the American Trot¬ 
ting race, Rysdyk’s llambletonian He was 
foaled at Sugar Loaf, Cheetin, Orange Co., N.Y., 
and when five weeks old was purchased, along 
with his dam, by a cautious farmer named 
William M. Rysdyk, for the sum of £25 the 
pair. The colt grew into a poweiful horse of 
15*2, was bay in colour, with star and white 
hind ankles, and was named Hambletoman. 
One American writer says. ‘His head was large 
and expressive, his neck rather short, his shoul¬ 
ders and quarters massive, and his legs broad 
and flat ’ He had a triple line of descent from 
the Thoroughbred Messenger, strengthened by 
the substance and trotting gift of the Norfolk 
Trotter Bellfounder, and the combination * gave 
the greatest progenitor of harness speed the 
world has yet seen’. 

One of the earliest produce of this great sire 
was Alexander’s Abdallah, got by him when a 
two-year-old. Mr. David Bonner, one of the 
American experts in Trotting horses, who drove 
behind Rysdyk’s Hambletonian, saw him do a 
mile in 2:48J, and was of opinion that he could 
have made a 2:30 record had he been trained. 
The horse was breeding from 1851 to 1872 in¬ 
clusive, his terms rising from £5 a foal in 1852, 
to £100 a foal during the years 1866-72 inclu¬ 
sive. He died on March 27,1876, being 27 years 
old. The best speed made by any or his pro¬ 


duce was 2:17J, the record of Dexter at Buffalo, 
August 14, 1867. Forty horses and mares sired 
by him surpassed the 2:30 standard, and his 
produce were even more distinguished as pro¬ 
genitor’s of speed than as its possessors. 

Another notable source of Trotting fame was 
the horse Justin Morgan. This horse died in 
1821, aged 32 years He was bred by a man 
named Justin Morgan at West Springfield, m 
Massachusetts, in 1789. His sire was True Briton, 
a saddle horse owned by a British officer, and 
said to have been stolen, during the War of 
Independence, from the British camp at White 
Plains, New York. In his veins was the blood 
of the Godolphin Arabian, and the dam of 
Justin Morgan is said to have had this blood 
also in her veins. Justin Morgan was a dark 
Iwiy, standing about 14 hands high, and weigh¬ 
ing 950 lb. He had black legs, mane, and tail, 
and was without white markings. His most 
notable characteristics abide in the American 
Trotter, and have imparted to him some of his 
most valuable properties. ‘The back of Justin 
Morgan was very short, the shoulder blades and 
hip bones being very long and oblique, and the 
loins exceedingly broad and muscular. His body 
w'as rather long, round, and deep, close ribbed 
up ’ He was perfectly sound, and free from any 
kind of blemish. He was a very fast walkei. 
What may have been his record in trotting is 
matter of dispute Some do not credit him 
with anything much better than 4 mm, while 
others sa\ he could trot a mile in 3 min. He 
did not lift his feet high, yet he never stum¬ 
bled. He had a variegated career at the stud, 
passing through many hands, and it is obvious 
that contemporai y opinion, while friendly to 
him, did not eiedit him wutli any extraor¬ 
dinary virtues In a form of contest now ob¬ 
solete he excelled, namely, the pulling of heavy 
loads. 

The influence of Justin Morgan in modern 
Trotting horses is due to three of his sons, Bul¬ 
rush Morgan, Woodbury Morgan, and Sherman 
Morgan Each, until ten years old, did the 
irdiTiary work of the farm, and was inured to 
hardship. They were long livers. Sherman 
Morgan died at 27. His son, Black Ha*wk, died 
when 23 He was a prolific sire, and bred four 
standard Trotters whose influence counts to-day. 
These are Ethan Allen, 2 25A; Lancet, 2.27$; 
Belle of Saratoga, 2 29; and the Pacer, Young 
America, 2.23 Black Ilawk ih best remembered 
through Ethan Allen, whose daughter Poca¬ 
hontas, foalod m 1859, out of a mare of the same 
name with record to wagon of 2:174, made a 
record of 2:26f at Boston, and became the pro¬ 
perty of Mr. Robert Bonner at £8000. She 
trotted a mile in 2:17|, but unhappily never 
produced a foal. The most renowned sire of 
this tribe is Daniel Lambert, got by Ethan 
Allen out of Fanny Cook, a chestnut mare by 
AMallah I, the sire of Rysdyk’s Hambletonian. 
General Knox, a black horse foaled in 1855, was 
a choice representative of this tribe; and the 
Morrill family are also of account in the modern 
development of the Trotter. Morgan Eagle, 
and Gold Dust, 2:43, are of Morgan descent. 
The best results in modern times stand to the 
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credit of the combination or blending of Morgan 
and Hambletonian blood. 

A collateral line of descent traces from a horse 
named Mambrino Chief, foaled in New York 
State in 1844, and descended on the sire’s side 
from Mambrino, the son of Messenger. From 
New York Mambrino Chief went to Kentucky, 
and there founded a family placed second only to 
the Hambletonians. He was a coarse horse with 
a big head, but bred marvels when mated with 
mares of refined breeding. One of his daughters 
was Lady Thorn, which trotted to a record of 
2.18] at Providence, in 1869. She was 

dam of the famous General Washington. Out 
i »f the same mare as Lady Thorn was bred Mam¬ 
brino Patehen, characterized as the most pre¬ 
potent of the Mambrino Chief tribe. He was 
sound until he died, May 6, 1885, aged 22 A 
get of his named Mambrino King was pro¬ 
nounced ‘the most handsome horse in the world'. 
Woodford Mambrino, 2.21, and Belmont were 
of this tribe. The former left but 86 foals; the 
latter lived to be 35, and to his nice belong 
Palo Alto, 2 08] (in 1881), and Directium, 2:05] 
(in 1893). Some of the most celebrated mem¬ 
bers of the Trotting family were bred by blend¬ 
ing the blood of Mambrino and that of Kysdyk’s 
Hambletonian. 

Pilot Jr., a grey horse, 15*2 hands high, foaled 
in 1844 in Kentucky, but of uncertain breed¬ 
ing, is one of the most successful sires of brood 
mares. He was probably descended from French 
Thoroughbreds. His sire Pilot was a black 
horse bred in Quebec. He died in Kentucky 
about 1853. The most renowned Trotter de¬ 
scended from Pilot Ji is Flora Temple, the first 
to bleak the 2 *20 record Ills best-known son 
was Bayard, sire of Kitty Bayard, 2.12]. A 
Thoroughbred daughter of Boston, named Sally 
Bussell, was bred to Pilot Jr. in 1865, and pro- ] 
dueed a grey filly named Miss Bussell. This is 
one of the greatc*st mares on lecord She had 
18 foals, 17 of which came to maturity, and she 
died when thirty-two. One of her daughters w as 
the famous Maud S. This great mare was foaled 
in 1874, and was got by Harold. She was the 
undisputed queen of the trotting turf for eleven 
years, but unfortunately never produced a foal 
Another daughter of Pilot Jr was Twilight, a 
Thorough bred daughter of Lexington, which 
was a son of the already named Boston. Twi¬ 
light was the dam of the sensational gelding 
Jay-Eye-See, which trotted to a record of 2 10, 
and paced to a record of 2* 06]. Waterwitch, 
another daughter of Pilot Jr., produced 19 foals 
that lived. Six of them had records better than 
2:30, and one of the fastest, Scotland, 2:20^, 
was a gelding by the Thoroughbred stallion 
Bonnie Scotland. 

Among subsidiary tribes which occasionally 
influence speed, one merits special mention. 
This is the ‘Star’ family, whose immediate 
founder was a horse named Seely’s American 
Star, foaled in 1837 in New Jersey. He was 
not a beautiful horse, and his breeding is un¬ 
certain, but his female descendants have con¬ 
tributed much to the success of the Bysdyk 
Hambletonian sires. To American Star the 
Trotter is largely indebted for the unique action 


which enables him to send his hind legs so far 
ahead on the outside of his fore legs, giving him 
his tremendous leverage, and consequent speed. 
His sons and daughters, we are told, were low¬ 
headed and long-gaited, with wide action behind, 
and in this respect quite the reverse of the Mor¬ 
gan horses. The renowned gelding Dexter, 
foaled in 1858, was one of the outstanding re¬ 
sults of combining his blood with that of Rys- 
dyk’s great epoch-making sire. Dexter defeated 
General Butler, Lady Thorn, and Goldsmith 
Maid. In 1867 he made a new world’s record, 
doing the first mile in 2.20] and the second in 
2.17]. He immediately thereafter became the 
property of Mr. Robert Bonner at £7000, and died 
in 1888 at the age of 30. One of the daughters 
of American Star was Nancy Whitman, dam of 
Bobert M‘Gregor, 2*17], the sire of the great 
Crescens, 2 02], which until 1901 was the record. 

Enormous prices have been paid for Ameri¬ 
can Trotters. The extraordinary speed at which 
they have been driven in sulkies is in some 
measure due to the improved trotting courses, 
and the feather weights of the sulkies since the 
introduction of bicycle tyres. The physical 
structure of the horse has been studied, and 
moulded to produce speed. Every other pro¬ 
perty has been made subservient to speed, and 
the American Trotter is the most remarkable 
illustration of the power of man over Nature in 
moulding the animal creation. As the notes 
now given have shown, the breed is tough to a 
degree, sound, healthy, and longlived. Hence 
the influence it has wielded in improving the 
driving horses of the New World primarily, 
but in the long run of the whole world. Several 
high prices have been named. Others worth 
mentioning are these. Eleven colts by Elec¬ 
tioneer, the most impressive of all the sons of 
Bysdyk’s Hambletonian, at a sale held in New 
York in January, 1892, sold for an average of 
£1283 each. Mr Bobert Bonner, prior to this 
date, had paid £8200 for Sunol, a mare with a 
2 10] record as a three-year-old. Mr. J Mal¬ 
colm Foibes had paid £25,000 for Anon when 
lie had made a 2 10j record to a high wheel, at 
Stockton, in 1881, as a two-year-old. £21,000 
was paid for Axtell with a 2:12 three-year-old 
record, at Terre Haute, in October, 1899. It is 
said that Crescens, 2.02], cost the Russian Gov¬ 
ernment £10,000. 

The following table, abridged from The Trot¬ 
ting and the Pacing Horse in America, by 
Hamilton Busbey (Macmillan & Co., Ltd., Lon¬ 
don), to which we are indebted for many facts 
embodied in this article, illustrates the develop¬ 
ment of speed m the Trotting horse:— 


Horse 

Year 

Tune 

Boston Blue, gelding 

1818 

3:00 

Bull Calf, 

1830 

2:47$ 

Dutchman ,, 

1839 

2.32 

Flora Temple, mare 

1850 

2:241 

Dexter, gelding 

1807 

2:17] 

Goldsmith Maid, mare 

1874 

2:14 

Maud 8, mare 

1884 

2:09] 

Nancy Hanks, mare 

. 1892 

2:04 

The Abbot, gelding 

1900 

2:03] 

Crescens, stallion 

1901 . 

2:02] 

Lou Dillon, mare 

. 1903 

1:584 

Uhlan, gelding 

. 1910 

1:58] 
[a. m‘n. 
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Trout Fishing;. See Fishing. 

Trout Fishing (in Law).— The right to 
fish for trout belongs to the owner of the ground 
adjoining the stream or loch. In the case of 
a stream, and, in England, of a small pond, the 
rights of the proprietors would prooably be 
divided by the middle line of the river or 
pond; but in the case of a large lake or loch, 
all the proprietors whose grounds abut on the 
wator have, at all events in Scotland, the right 
to fish all over the loch, and not merely ex ad- 
verso of their land. In Scotland, trout fishing, 
unlike salmon fishing, is not a heritable right, 
but merely a personal privilege; and conse¬ 
quently a grant of trout fishing apart from the 
possession of land creates merely a personal 
obligation on the grantor, and does not confer 
on the grantee a real right which could be 
maintained against a singular successor to the 
lands. The public has no right of fishing in 
11011 -tidal rivers whether navigable or not, and 
the right cannot be acquired by prescription. 
The fact that there is a i ight of way along the 
bank of a 1 iver or loeh has been held in Scot¬ 
land not to confer the right of fishing on the 
public. In England the right to take game and 
fish is an incident of the occupancy of land In 
Scotland, on the other hand, it is an in< ident 
of the ownership of land Consequently, in 
England, apart from express reservation, the 
right of fishing for trout will be in the tenant, 
whereas in Scotland, apart from agreement, the 
right is implicitly resetved to the landlord m 
all agricultural leases. In England, persons who j 
by day are found fishing without, leave in pri- ; 
vate waters, are liable to have their tackle taken ! 
from them, and if they submit to this they are 
not liable m further damage. In England, un¬ 
lawful angling by night in water adjoining a 
dwelling-house entails a penalty of i,T>; if else¬ 
where, a penalty of £:i ; unlawfully taking fish 
in any other way than by angling is an indict¬ 
able offence if in water adjoining a dwelling- 
house, and involves a penalty of £fr if elsewhere 
Moreover, although an angler unlawfully fish¬ 
ing by day m private water cannot be arrested, 
one fishing by night may Trout being wild by 
nature, there is not at common law any right 
of property in the fish, and apart from Statute 
no one can be charged with theft of them except, 
in England, where they are in a tank, net, or 
stew on private property In Scotland the Act 
of 1007, which is still in force, made it an 
offence punishable as theft to take trout from 
any ‘ proper stank or loch ’, i.e from any pri¬ 
vate fishpond or small artificial loch belonging 
entirely to one proprietor and used foi the pur¬ 
pose of keeping fish therein. In England the 
catching of trout or char is prohibited between 
1st October and 1st February, both dates in¬ 
clusive, except as regards the Thames upper 
river, where the close time is between 10th Sep¬ 
tember and 31st March. In Scotland the close 
time extends from the 15th day of September 
to the 28th day of February, both dates inclusive. 

It is an offence to put lime or other noxious 
material into a pond or river, or to use dynamite 
or other explosives with intent to kill fish. 

[D. u.] 


Truffle, fungi usually found below ground, 
the true truffles belonging to the genus Tuber. 
T. cestivum is the species of most commercial 
importance. It has been known to attain a 
weight of 3 or 4 lb. The flesh is greenish or 
white when young, black veined with white 
when old. It is usually found in chalky soils 
(notably in Hampshire), and in proximity to 
beeches, though also under birches, oaks, and 
some other trees Some species prefer oaks. 
Truffles are highly esteemed as condiments, 
though more so on the Continent than here 
The practice of hunting for them with trained 
dogs or pigs has almost died out in this coun¬ 
try, and attempts to propagate them artificially 
must be written down as a failure. Where, 
however, plantations of oaks and other suitable 
trees are made, some truffles will usually be 
found after about twelve years. [w. w.] 
Trussing of Poultry. — Of the many 
methods of trussing, that known as the London 
style is most comnionh in use After the bird 
lias been plucked and singed, it is plaeed breast 
downwards on the table with the legH facing 
the operatoi, and the digits of the wings are 
cut oil The skin at tin* back of the neck is 
j held in the left hand and an incision is made, 
J commencing about O in fiom where the neck 
| joins the bod\ and finishing at the shoulders, 
j thus leaving a V-shaped piece of skin, the use 
of which will be seen after. The neck is then 
seveied fiom the body at the pinction, the 
whole is flushed forwaid, and the lower skin is 
cut, leaving about 4 in attached to tin* body 
1>\ passing the thumb of the light hand under 
the crop, winch adheres to tin* lower skin, the 
bird meanwhile being held m an wpiight posi¬ 
tion, this oigan is loosened and can be cut out 
Placing the bird back downwards and front 
forwards, the fiist finger of the right hand, 

f allu upwards, is passed dnectly under the 
ireast bone, and by moving gently to the left., 
keeping close to the body-wall until the back¬ 
bone is reached, the heart and the right lung 
are detached; a second insertion of the finger 
and a similar movement to the light loosens 
the left lung At this stage the onl\ organ 
attached to the body-wall is the gizzard. The 
fowl is now held front downwards with the 
breast resting m the left hand, and a transverse 
cut is made about $ m. from the ‘parson’s nose’ 
and to a depth of 1 in. The lower part of the 
intestine is then hooked by the first finger of 
the left hand and the vent cut off. Placing the 
bird on its back, the first finger of the light 
hand is inserted and passed between the gizzaid 
and the breast. Two fingers are put in, and 
a firm grip taken of the gizzard. On pulling 
out, the whole contents of the body should 
follow. If this has been done properly there 
will be no need to wash out the fowl, as it will 
be found to be quite clean. The merrythought 
or wishing bone is next taken out. This is done 
by scraping away the flesh on its upper surface, 
cutting through the connections between it and 
the shoulder, and then, by putting the knife be¬ 
neath, with an upward movement the bone will 
cut its own way from the flesh which embeds 
its single end. The V-shaped piece of skin is 
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wrapped over the stump of the neck, and the 
laiger piece is folded over this and allowed 
to lie along the back. The fowl is now ready 
for the final work of tying up. For preference 
this is done by means of a trussing-needle and 
string. The bird is placed back downwards on 
the table, and the legs, taken by the left hand, 
are pulled as far forward as possible, but at the 
same time pressed downwards so that the thighs 
rest on the table. The needle is passed through 
the body at the junction of the thigh and the 
‘ drumstick’, continuing through the two bones 
of the forearm and out through the bones of 
the hand, the same being done with the second 
wing but in reverse order The two ends of 
the string which are together are tied as tightly 
as possible The bird is further held in the 
left hand, the needle is put tlnough the fat at 
the root of the ‘parson’s nose’, wrapped once 
round that appendage, taken over the leg 
through the gristle at the end of the breast 
bone, over the second leg, and the two ends 
tied. To finish, the toes can be cut off, tins 
usually being done with white-legged, five toed 
birds, 01 the legs can he seveiud about 1 in. 
below the hocks [\v nr ] 

Trypanosomes, microscopic flagellate 
parasites whuh give rise to deadly diseases in 
man and animals Unlike bactena, they an* of 
animal nature Trypanosomes aie unicellular 
blood paiasites of cxtiaoidmarv activity, wrig¬ 
gling about with wormhke movements among 
the ecu puseles or rotating in one spot Tin 1 
minute animal is colomless, elongated, often 
cuned cm itself like a sciew, and a long com¬ 
plex flagellum projects in front The flagellum 
is usually exploded into an undulating mem¬ 
brane which extends down one side of the cell 
Stained preparations show a delicate external 
pellicle, a nucleus in the middle, a film axial 
filament extending up the flagellum, along the 
margin of the undulaton membrane, and arising 
from a strongly refracti\e little body known as 
the blepharoplast In many cases theie aie 
distinct longitudinal fibres running through the 
Trypanosome, which are inlet preted as contrac¬ 
tile and called myonemes. Trypanosomes multi¬ 
ply b) dividing longitudinally into two (nucleus, 
blepharoplast, undulatory membrane, and fla¬ 
gellum being all equally divided), or by dividing 
up into many daughter cells. There has not as 
yet been any satisfactory evidence of sexual 
forms or of conjugation A very instructse 
and important fact is that Trypanosomes arc 
extremely plastic; a jwirticular species ma\ 
change its apjiearance and characters according 
to its surroundings within the same host or in 
different hosts 

Many different diseases are due to Trypano¬ 
somes. (1) The teriible sleeping sickness of 
natives in tropical Africa, which has spread of 
recent years along the caravan routes, is due to 
Trypanosoma c/amhiense, and one of the Tsetse 
flies (< Jlossina pal pahs) is the intermediate host 
by which the micro-organism is disseminated. 
(2) The deadly Nagana disease, widespread in 
Africa south of the Sahara, which affects horses 
and cattle and a number of other animals, is 
due to Trypanosoma brucri, and another of the 


Tsetse flies (Gloss in a morsitans) is the inter¬ 
mediate host. (3) The Surra disease of horses, 
mules, &c., in India and other parts of tropical 
Asia is due to Trypanosoma evansi , and the dis¬ 
seminator seeniH to be one of the breeze flies or 
Taban idle. (4) Dounne, which affects horses in 
Europe, North Africa, and Western Asia, is 
due to Trypanosoma equiverdum. (5) Mai de 
Caderas, a horse disease which has spread from 
Argentina to the Amazon, is due to Trypano¬ 
soma equinum. (6) The gall sickness of cattle 
common in South Africa is due to Trypanosoma 
theileri. Besides these there are many others. 

Trypanosomes occur chiefly in the blood of 
their vertebrate hosts, but they may also occur 
in other parts of the body, such as spleen, bone- 



Tntjmioitoma Btvcei, the parasite of Nagana. mag¬ 
in tied about 2000 times The round bodies are blood 
corpuscles, magnified 1300 times 


marrow', liver, lymphatic glands, the conjunc¬ 
tival sac of the ay e, the mucous membrane of the 
I genital ducts, or m swellings oil the skin. They 
1 pass fiom host to host either by contact, as iu 
the case of dourine, or by the agency of a blood¬ 
sucking intermediate host Besides the Tsetse 
flies which spread sleeping sickness and Nagana, 
there are many other intermediate hosts in 
other cases, thus bee and fleas carry Trypano¬ 
somes fiom rat to rat, and mosquitoes from owl 
to owl In the ease of Surra, Mai de Caderas, 
and the like, the agents seem to be flies like 
Tabanus and Stomoxvs. Within the blood¬ 
sucking intermediate hosts the Trypanosome 
often assume a new form, which is probably 
the original one, for there is much to be said in 
support of tile view that the Trypanosomes were 
originally insect parasites that have been secon¬ 
darily transferred to vertebrates. It must also 
be noted that many Trypanosomes may be pre¬ 
sent in the blood of an animal without doing 
any noticeable harm—the host species having 
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become in the course of ages immune to that 
particular kind of parasite. Hut the transfer ence 
of the Trypanosome in question to a new host 
may start an epidemic. 

Among the clinical symptoms of Trypano- 
somic diseases may be noted—amemia, fever, 
emaciation, weakness, swellings on the skin, 
accumulation of exudations in cavities of the 
body, increase in the size of spleen and lym¬ 
phatic glands, paralysis, and cerebral disorders. 
The two chief practical problems are. (1) to re¬ 
strict the spread of the diseases, e.g by getting 
rid of the intermediate hosts and by strict 
sanitary precautions, and (2) to discover- by 
modern methods some antagonist of the Try¬ 
panosome in its deathful work within the body 
of the infected organism, and some means of 
bringing about artificial immunization. 

[j. A. T.] 

Tsetse Fly. —Olossina morsitans, a fly (Dip- 
tera) of the house-fly type (fam. Muscidie), is 



1, Tsetse Fly (Glossma marsitans), female, x 2; 
2, C ikmtna palpalis, male, x 2, 3, Normal position 
of closed wings when lly is at rest 


the well-known Tsetse fly of South Africa. It 
is greatly dreaded on account of the fatal effects 
of its bite on horses. To man himself it is in¬ 
nocuous, nor does it kill horses by reason of 
any poison that it secretes, but it serves as a 
carrier of a blood parasite (Trypanosoma) from 
animal to animal, and if it sucks the blood of 
an infected animal its next victim, if subject to 
the disease, is infected with the parasites. It 
thus acts in somewhat the same way as the 
Anopheles mosquito has been shown to do in 
the case of malaria. In appearance the Tsetse 
fly is about the size of the common Blow-fly 
but brown, with yellowish stripes across the 
abdomen. In life-history, however, it more 


resembles the English Forest-fly, for instead of 
1 depositing eggs it produces fully formed mag¬ 
gots which immediately turn to pique. The fly 
occurs in fairly well-defined regions, into which 
it is, at present, fatal to introduce horses. Its 
extermination is no simple matter, but the 
eradication of the disease in the animals it 
attacks would render its bite harmless. In 
England malaria has been eradicated by drain¬ 
age and medical treatment, and though the 
Anopheles is still found m this country its bite 
is no longer serious. As to the action of tsetse 
flies in spreading trypanosome diseases, see 
Trypanosomes. [c. w.] 

Tuberculin Test.— Tuberculin is a gly¬ 
cerine extract of pure cultivations of the tubercle 
bacilli filtered through porcelain to deprive it 
of the organisms themselves. In the form em¬ 
ployed for injection under the skin of bovines, 
it is diluted with ten times its bulk of a watery 
solution of carbolic acid of the strength of i per 
cent. It- produces a mild febrile attack some¬ 
times called reaction fever. It is important to 
ascertain the temperature of the animal to lie 
tested on at least two occasions previous to 
inoculation, or the results may be vitiated. A 
rise of temperature usually takes place between 
the twelfth and fifteenth hours, but the clinical 
tbei inometer should be used at theninth,twelfth, 
fifteenth, and eighteenth hours, and the tem¬ 
perature recorded. A slight rise only may be 
inconclusive, but an increase of two or three 
degrees will almost certainly indicate the dis¬ 
ease. The neck is the most convenient part in 
which to insert the hypodermic needle, but the 
loose skin behind the elbow will do ns well. 
Tuberculin testing should be left to the pro¬ 
fessional man, as it requires experience to read 
the symptoms conectlv, and his certificate alone 
will i>e of value. It- should be understood that 
tuberculin is not entirely trustworthy, vet is of 
great diagnostic value. Many wasters that have 
died aft-ei giving no reaction to tuberculin have 
been assumed to have suffered from tubercu¬ 
losis, without post-mortem examination, but 
were the victims of dohne’s disease, from which 
it can only be distinguished in life by an in¬ 
crease of tempeiature following on injection of 
tubeiiuhn. Discredit has therefore been cast 
upon the preparation because it did not act. 
Sec Tuhkrcitlosis. [ii. L.J 

Tuberculosis is a contagious and gene¬ 
rally a very chronic disease, affecting most 
species of warm-blooded animals as well as man. 
In mankind it is known by everylxxly as con¬ 
sumption, or lung disease, and its most con¬ 
spicuous form is indeed a chronic inflammation 
and ulceration of the lung; but it is a very 
multiform disease, attacking nearly all organs 
in the body. In the beginning it is chaiuc- 
terized by the formation of small white nodules 
or tubercles, but the morbid deposits assume 
often a more diffuse character. 

Of domestic animals, tuberculosis ig most com¬ 
mon in cattle, swine, and poultry, lesB frequent 
in dogs, cats, and horses, and still more rarely 
it occurs in sheep and goats. It is a rare dis¬ 
ease in wild animals, except when they are 
kept in captivity. In zoological gardens it is 
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rather common in monkeys and in many species 
of birds, and there it also sometimes attacks 
wild carnivores as well as other mammals. For 
experimental studies m laboratories, guinea pigs 
are most frequently used, less commonly rab¬ 
bits, to both of which species tuberculosis is 
easily transmitted. 

Nature of Disease.— Although the idea of the 
contagiousness of tuberculosis nad for long been 
familiar, it was foimerly as a rule considered the 
result of a diathesis, a bad condition of the body 
chiefly depending on heredity and on all kinds 
of weakening influences. The French physician 
Villemin was the first who, m 1865, pioved its 
inoculability, and in 1882 the German bacteri¬ 
ologist Robert Koch found its real cause. By 
means of a specific coloration he demonstrated 
m all tuberculous deposits a small bacillus, which 
he was able to cultivate, and by inoculating it in 
many different species of animals he produced 
the disease. This bacillus is a slender, rod¬ 
shaped organism from 1 *5 to 5 m in length, and 
from 0*2 to 0*5 /u broad It is easily distin¬ 
guished from most othei bacteria by its acid- 
fast character, that is, its faculty to retain the 
colour when treated with a strong acid solution. 

Since this discovery by Koch, we know for 
certain that tuberculosis is a purely contagious 
disease , whose real cause is the entrance into the 
body of the tubercle bacillus. Tuberculosis can¬ 
not come into existence without this occurrence, 
any more than can wheat without the sowing 
of the seed; but lust as the condition of the 
soil has a great influence upon the development 
of the seed, so may the condition of the animal s 
body be more or less favourable to the growth 
of the bacillus and to the development of the 
morbid changes which we call tuberculosis 
Some species of animals are more resistant 
against the bacillus than others, and so are 
some individuals within the same species; even 
the same individual may m different penods of 
his life be mole or less resistant. Very young 
animals are, for instance, less resistant than 
oldei , and all kinds of weakening influences, 
such as bad nutrition, parturition, or acute or 
chronic diseases, may diminish the resistance 
and make the aniinars body a better soil for 
the tuberculous germs. 

Tubercle bacilli. —Tuliercle Iwioilli can be culti¬ 
vated in laboratories under favourable condi¬ 
tions; but outside of the animal body they are 
not able to propagate, because they require for 
their growth a constant temperature of about 
37 u to 38° 0., and because they grow rather 
slowly and would consequently be overgrown 
by common bacteria. Therefore we are justi¬ 
fied in saying that every tubercle bacillus we 
find in nature is simply a germ discharged 
from a tuberculous animal or human being. 
Such discharge generally exists when tuber¬ 
culosis attacks organs which communicate with 
the outer or inner surface of the body, and 
when the tuberculous deposits are broken down 
or ulcerated (so-called open tuberculosis), such 
as is often the case in tne lungs, in the intes¬ 
tinal canal, or in the urogenital organs. In 
human beings, sputum is tne most important 
carrier of tubercle bacilli; in cattle most bacilli 


from the diseased lungs are discharged with the 
fieces, because the cow swallows most of its 
sputum. A very great number of the bacilli 
are to be found m the discharge from a tuber¬ 
culous uterus and in the milk from a tuber¬ 
culous udder; and if the kidneys aie diseased, 
bacilli may be found in the urine. 

Tubercle bacilli are lather resistant, so that 
they may remain living outside the body for 
a very long time, half a year or more, especially 
when they are not exposed to sunlight. Hence 
it is that not only living together with an animal 
or human being affected by open tuberculosis 
exposes a healthy individual to contagion; the 
localities where such an individual has lived 
may also remain dangerous for a certain time. 
Further, animal products, such as milk, dairy 
products, and meat, can be carriers of tubercle 
liacilli 

Mode of Jnfection. —Tubercle bacilli may enter 
the body m different ways: (1) by inhalation of 
dried and pulverized sputum or other discharge, 
or of the small drops of phlegm discharged m 
coughing; (2) by the alimentary canal when the 
food itself contains the liacilli or when they ac¬ 
cidentally have been scattered upon it. Scien¬ 
tists disagiee as to which of these ways plays 
the more important pait, but from a practical 
point of view this dispute is of no great conse¬ 
quence Both ways exist, and the close associa¬ 
tion with individuals with ‘open tuberculosis’ 
is equally dangeious, whether the bacilli are 
inhaled, or admitted through the mouth after 
having fallen on the food or drink. 

The bacilli may also (3) be inoculated into 
wounds, or (4) entei into the sexual oigans dur¬ 
ing coition. In some cases they are (5) trans¬ 
mitted from the mother to the fietus through 
the placenta (congenital tuberculosis). This 
happens comparatively rarely The conditions 
for the infection of the foetus are, either that 
there is tuberculosis in the uterus itself or that 
tubercle bacilli circulate m the blood of the 
mother, and this happens only m very excep¬ 
tional cases, unless trie mother suffers from 
tuberculosis m a very advanced and generalized 
state In legions where tuberculosis is of very 
frequent occurrence we find not more than 03 
to ] per cent of the new-born calves affected 
with congenital tubeieulosis. 

Development of disease. —When the tubercle 
bacillus has entered the body it propagates, 
and it irritates the cells and calls forth a 
specific inflammation which produces a very 
small nodule around the primarily affected cells 
m which the bacilli are picked up The lymph 
stream carries the brood of the bacilli to the 
surrounding tissue and new small nodules are 
formed. The lymph ducts carry the bacilli to 
the lymph glands that serve as a filter, in which 
they are often retained for a time We there¬ 
fore find the tuberculous nodules very often, 
especially in the lymph glands, and these are 
in many cases the primary seat of the disease, 
evidently because the bacilli soon after their 
entrance into the body pass into the lymph 
ducts and are carried to the glands. When 
the bacilli are picked up with the food we 
do not as a rule find nodules in the mucous 
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membrane, but in the lymph glands around the 
throat or in the mesentery, and when the bacilli 
are inhaled we often find the first nodules in 
the bronchial or mediastinal glands and not in 
the lungs. 

Thus tuberculosis always begins as a local 
disease , but it generally spreads more and more 
from time to time. From the first affected 
gland it may go to the next, and from the first 
nodule in any organ it spreads to a greater part 
of the same or to its covering membrane. The 
tuberculous deposits are very much inclined to 
decay and to form abscesses or ulcerations, and 
the discharge from such an ulceration will flow 
over the mucous membrane and infect another 
part of it. By the growth of the nodules and 
their degeneration the bacilli may invade the 
bloodvessels and with the blood be earned to 
the remotest parts of the body, i e. to the bones 
and articulations, to the brain, the kidney, or 
the spleen. Thus tuberculosis may injure the 
body in two different ways- cither by destroy¬ 
ing some important organs as the lungs or the 
liver, or by affecting many different organs. In 
both cases arc also formed toxmes winch may 
produce fever and injure the tissues. 

On the other hand, tuberculosis may for a 
very long period remain localized to very re¬ 
stricted parts of the body, and tlieie is no doubt 
that the disease is often healed in that the nod¬ 
ules are incapsulated and calcificated and the 
bacilli finally die. It is well known, liowrxei, 
that the bacilli may also remain living many 
years in such old deposits, and we often see a 
tuberculous deposit remain occult for years and 
then under unfavourable circumstances (acute 
diseases, parturition, &c.) suddenly flare up 

Lesions —These differ very much, according 
to the seat and the development of the disease. 
In the main we find deposits in different organs 
of whitish nodules vaiying in size from being 
hardly visible, to a pea, a hazel nut, or a lion’s 
egg, or in other cases a more diffuse infiltration 
of a white or yellowish colour. Nodules of the 
size of a millet seed arc called miliary tubercles. 
The smallest nodules are usually composed of a 
mass of large cells, so-called epithelioid cells 
and giant cells, surrounded by smaller lymphoid 
cells. The tuberculous tissue has a very poor 
vascularity, and its central part, therefore (and 
probably also on account of toxmes), generally 
after some time will become necrosed and be 
altered to a caseous substance usually contain¬ 
ing particles of lime salts. Sometimes this sub¬ 
stance is dry, sometimes soft, and it may be 
quite cmolliated or even purulent. Thus tulier- 
cular deposits may be partly converted into a 
kind of abscess, whose contents, however, look 
more flocculent and lumpy than that of a com¬ 
mon abscess. The surrounding tissue is usually 
the seat of a chronic inflammation leading to 
the formation of a fibrous tissue. The deposit 
of small tubercle nodules on the serous mem¬ 
branes covering one of the cavities of the body 
may, on the other hand, be followed by exuda¬ 
tion of a mostly serous nature. Thus the lesions 
may differ extremely, and in former times, before 
the bacillus was known, pathologists often were 
unable to diagnose the nature of a morbid con¬ 


dition that we now easily recognize as tuber¬ 
culosis. 

Without going into details we shall shortly 
describe some of the most characteristic features 
of the post-mortem lesions in some frequently 
affected organs. The lymph glands may con¬ 
tain dry or soft nodules of different size, or the 
whole gland may be filled with a tuberculous 
matter of different consistence. The glands 
are often very much enlarged, and may, tor ex¬ 
ample in cattle, be as big as the head of a child, 
or even bigger. In the lungs the tubercular 
lesions may have the character of small or large 
nodules, but frequently they may rather be 
described as the result, of chronic caseous in¬ 
flammation of greater or less extent. Nodules 
as well as pneumonic infiltrations may be solid 
and more or less caseous or calcified, but they 
are often partly softened and converted into cavi¬ 
ties, the so-called eaverme discharging into the 
bronchi, whose mucous membrane may lie ulcer¬ 
ated Chronic inflammation of the bronchi, that 
are filled with thick granular or cheesy matter 
and greatly distended, is also a very common 
lesion Around the tubercular deposits is usu¬ 
ally formed an indurated connective tissue, and 
the diseased parts of the lungs aie often ad¬ 
herent to the nbs or diaphragm by means of 
such new-formed tissue 

On the serous membranes covering the lungs 
and chest wall, the heart or the abdominal 
organs (peritoneum), the tubercular deposits 
may be small nodules; but more frequently, 
especially in cattle, we find these membianes 
more or less covered with large solid nodules or 
wartlike masses, often connected to the mem¬ 
brane by means of a reddish connective tissue, 
which sometimes forms a short pedicel. Young 
nodules have a grey-white aspect on the cut 
surface, oldei ones usually are completely calci¬ 
fied. They are often very great, of the size of 
a walnut or a lien’s egg, and they may be so 
numeious that they form masses of a thickness 
of several inches and of a very great extent. In 
such masses the single nodules may be connected 
to each other by means of delicate fibres, but 
they may also be completely confluent. This 
peculiar lesion is from old time called pearly 
disease (or grape disease ), and it was formerly 
usually considered a specific disease, different 
from the tuberculous lung disease Although 
tuberculosis in the lung is often combined with 
pearly disease, it really frequently happens that 
one of these forms is much more developed than 
the other, or one of them exists alone. 

Tubercles on the mucous membranes of the 
trachea, bronchi, the bowels, or the uterus are 
usually soon converted into roundish ulcers with 
elevated yellowish borders and a depressed 
yellowish caseous centre. In the uterus isolated 
ulcers are, however, not frequently seen, in 
most cases the mucosa is here infiltrated and 
ulcerated over the whole. In cattle, tubercu¬ 
losis in the larynx frequently appears in the 
form of a great tumour without ulceration that 
may nearly plug up the cavity. Intestinal 
ulcers are not uncommon in cattle, but very 
rare in swine; in fowls they are (together with 
nodules in the liver, spleen, and femur) the 



Tuberculosis 


18 


most important lesion, and in these animals the 
ulcers have usually a peculiar aspect in that the 
intestinal wall under the ulcers is very thick 
and produces a small tumour protruding on the 
outside of the intestinal canal. 

The liver, the spleen, and the kidneys may 
be the seat of nodules of the most varying size. 
In cattle, tubercles are usually small m the 
spleen, but in swine and horses we frequently 
find very large tumours in this organ. 

In the brain and spinal cord, tuberculosis haH 
usually the character of miliary nodules in the 
meningeal membranes surrounded by an exu¬ 
date or by a new-formed inflammatory tissue, 
but we may also find larger caseous nodules 
in the interior of the brain or of the medulla 
spinal is. 

Of the udder , usually only one of the quarters 
(mostly a posterior one) is affected. It may 
contain a number of small or great nodules, but 
more frequently the disease has the character 
of a very extended chronic tubercular inflam¬ 
mation. On a cut surface we find m the first 
affected parts (mostly the outer puls) all lobules 
hard, caseous, or even calcified, while in the 
parts where the disease is more recent the 
udder tissue is more or loss supplanted by a 
light-reddish new-formed tissue m which thcte 
may be seen an incipient calcification along the 
milk canals. The lymphatic gland above the 
udder is much enlarged and filled up with tuber - 
cular masses. 

In the bones, tubercular nodules are inclined 
to softening, and tubercles m the sponsions 
tissue close to articulations may sometimes 
break down the cartilages and open the joints 
In these the serous membrane as well as the 
surrounding tissue may be the seat of nodules 
of different, size. Hones and joints aie much 
more frequently affected m swine than in other 
mammals. 

In the muscular tissue, tubercles are of ex¬ 
tremely rare occurrence 

Symptoms.—In the beginning there will as a 
rule be no symptoms at all The deposit of 
some small tubercles m one or m a few lym¬ 
phatic glands cannot affect the animal m a 
visible way; and when we renieriilier that the 
lesions very frequently remain a very long time 
confined to the first infected organ, which may 
be far away from the suiface of the body, we 
easily understand that tuberculosis may remain 
an absolutely occult disease for years That is 
the reason why statistics from slaughter-houses 
and from tuberculin tests correspond so little 
to the opinion of the cattle-owner regarding 
the health conditions of his animals. He can¬ 
not understand the assertion that a very great 
number of cattle of the most healthy aspect and 
not exhibiting the slightest symptom of illness 
nevertheless are affected w’ith this disease of 
bad i epute. It is not until the disease has pro¬ 
gressed considerably, and mostly after a rather 
long occult period, that it gives clinical symptoms. 
These, of course, vary very much, according to 
the affected organs. In tuberculosis of the lungs , 
coughing is the most noticeable symptom. The 
cough is mostly dry, short, and hoarse, but may 
later on become prolonged, convulsive, and very 


troublesome to the animal. It is more frequent 
in the morning at feeding time and after move¬ 
ment. There may be a little slimy and purulent 
discharge from the nose, but that is frequently 
absent. When much of the lung tissue is dis¬ 
eased the breathing is laboured Auscultation 
reveals, especially after quick movement, ab¬ 
normal sounds in the lungs, especially sibilant, 
sonorous, and raucous. A dull sound is often 
detected on percussion. 

When the lymphatic glands in the breast 
cavity are much enlarged they may press upon 
the oesophagus and prevent the escape of gas 
from the stomach; in such case the cow shows 
chronic or habitual bloating Great enlaige- 
ment of the glands above the throat often 
makes breathing difficult and noisy, and may 
also interfere with the swallowing. 

In cases of brain and meningeal tuberculosis 
the animal will be unsteady in its movements, 
often carry the head in an unusual position, 
and it is sometimes attacked with convulsions. 
Such cases are inclined to advance rapidly, and 
terminate in death following coma. 

If the uterus is affected there will be a dis¬ 
charge from the vagina of a flocculent or clotted, 
odourless, purulent matter, and the uterus, and 
usually the oviducts, are found enlarged and 
hard when explored by the rectum. Enlarge¬ 
ments and partial ulceration of the Gartner 
canals may be observed in the vagina. For the 
veterinarian the rectal exploration is m many 
cases a very valuable method for the diagnosis, 
as m this way he is not only able to find tuber¬ 
cular lesions in the genital 01 gans, but also in 
the left kidney, in the lymphatic glands, espe¬ 
cially the mesentei ic, and to find pearly diseaso 
in the peritoneum Without rectal exploration 
it is usually very difficult to affirm the existence 
of ‘ grapes’ in the abdomen. Pearly nodules on 
the pleura may give a friction sound during 
inspiration, and when they are very large they 
give rise to a dull sound upon percussion; but 
the diagnosis of this form of tuberculosis is 
often very difficult. 

Tuberculous diseases of the bones and joints 
may cause lameness and enlargement of the 
affected parts in cases of udder tuberculosis 
the diseased quarter is the seat of a hard, pain¬ 
less enlaigement that may be nodular but is 
more often diffuse; while in eases of common 
udder inflammation the milk is rapidly altered, 
becomes watery, flocculent or purulent, and often 
fetid 11 is very character lstic of tubercular mam- 
mitis that the milk from the affected qua!ter 
retains for a long time, often a month or moi e, 
its natural appearance; later on it becomes 
watery and clotted, but it is very’ rarely puiu- 
lent, and never fetid. The lymphatic gland 
above the udder is always enlarged, often very 
much. The tuberculous nature of an udder 
disease is ascertained by microscopical examina¬ 
tion of the secretion from the diseased quarter, 
in which the bacilli are easily found either in 
the small flakes or flocculi in case of the milk 
being unchanged, or in the sediment after centri¬ 
fugation. The demonstration of tubercle bacilli 
in any suspected discharge is of course the best 
proof; and this method is not only used to 
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examine a suspected udder secretion, but also 
a discharge from the vagina, urine, or sputum 
in cases when this can be found in the nostrils, 
or when it can be obtained from the throat 
with the hand or with a sponge. 

Tuberculous animals may remain in good 
flesh for a considerable time, even when they 
have rather large deposits in the body, espe¬ 
cially in the form of pearly disease. The appe¬ 
tite may continue rather good for a time, and 
the cow continues to give milk, although this 
secretion gradually diminishes. As the disease 
progresses, emaciation and paleness of the mu¬ 
cous membranes and the skin will become moie 
and more manifest; the coat will be staling and 
the skin harsh and dry. Dianiuea may be ob¬ 
served, although it is not a common symptom. 
If the animal is not killed it dies from exhaustion 
after a period of illness which may last for 
months or years. 

While the course of the disease is generally 
very slow, it may sometimes change and become 
rapid. This occurs when large numbers of 
tubercle bacilli are discharged into the blood or 
lymph currents They are then carried to many 
organs, and cause in a short time the develop¬ 
ment of numerous very small nodules --‘miliary 
tuberculosis 1 (galloping consumption). We then 
observe fever, rapid loss of flesh, depression, 
poor appetite, cough, rapid breathing, weakness, 
and sometimes enlarged lymphatic glands. This 
form always terminates in death m a short tune. 
It is more common among swine than in cattle 

Frequency and Significance of the Disease. 
—Although tuberculosis attacks most species of 
warm-blooded animals, cattle are, in addition to 
man, the chief carriers of the disease, and there 
is no doubt that the other animals— at least the 
mammals—mostly are infected from cattle. In 
swine this is very evident, for m dairy countries 
these animals are generally infected by feeding 
with raw dairy products containing tubercle 
bacilli, sometimes also by eating carcasses or 
organs of tuberculous cows. In the Dinted 
States, swine are frequently infected by follow¬ 
ing cattle and eating their fieces. Horses are 
also generally infected by cows’ milk given to 
them when diseased, oi in some countries (as 
in Denmark) in order to fatten them for sale. 
In some countries, for example Germany and 
Switzerland, cattle tuberculosis was a well- 
known disease many centuries ago, and in the 
last century the disease has been widely spread 
in most civilized countries. Most prevalent it 
seems to be in Germany, Denmark, South 
Sweden, Holland, Belgium, Austria, Switzer¬ 
land, Great Britain, but it is also rather com¬ 
mon in France, m the United States, and in 
many other countries. It can be proved that 
it has been introduced into many countries 
where it was formerly unknown, as, for in¬ 
stance, Denmark, Sweden, Norway, Finland, 
Japan, and Australia, by means of cattle im¬ 
ported from Switzerland, Germany, Great Bri¬ 
tain, or other countries, just as is the case with 
other contagious diseases. 

Statistics from slaughter-houses in Germany 
and many other countries seem to show a rapid 
increase in the frequency of the disease during 


the last few decades; and this is probably true, 
although the figures must be regarded with 
some reservation, because the veterinary inspec¬ 
tion is undoubtedly carried out much more care¬ 
fully now than formerly. 

At all events, it is certain that tuberculosis 
has to-day a great prevalence in many countries. 
It must be rememneied, however, that even in 
the most infected ones by no means all herds 
are affected. Usually a large number are com¬ 
pletely healthy. This is because tubercle bacilli 
are not at all ubiquitous. They are never found 
except in places where animals (or human beings) 
discharging tubercle bacilli live or have lately 
lived. Tuberculosis is a purely contagious dis¬ 
ease. Only such herds are perfectly healthy as 
are kept up by breeding , receiving hardly any 
increase from outside, except a calf now and 
then, while the prevalence of tuberculosis is 
generally the greater the more frequently the 
stock is increased by buying cattle at fairs. 

If a tuberculous animal is introduced into 
a hitherto healthy herd, the risk of contamina¬ 
tion varies very much, according to the develop¬ 
ment and the form of the disease. As long as 
the tubercular de|K»sits are closed, the animal 
will not be able to contaminate; but when they 
open to a surface and bacilli are discharged, 
contamination will take place Thus, as a rule, 
other animals will be infected after some time, 
and in the course of years tuberculosis will 
generally spread more and more. Therefore, 
where a tuberculin test is made in large herds 
in which the disease has existed for years, we 
usually find the great majority of the cows 
reacting. 

In most cases it is proved by this test that 
| tuberculosis is more prevalent among old than 
j among young cattle. A close examination of 
I 40,0:24 head of cattle, winch weie subjected to 
the tubeieulin test foi the fiist time, has shown 
to the author that of calves under six months 
12 l per cent reacted; of yearlings (from six to 
eighteen months), 27*5 per cent; of two-year- 
olds (one-and-a-half to two-and-a-lialf), 38 0 per 
cent; of full-grown animals (from two-ancl-a- 
lialf to five), 44*9 per cent; and of animals 
over five years old, 48 per cent—figures which 
correspond with the results of tuberculin tests 
in nthei countries, and with the results of the 
study of human tuberculosis. 

The social significance of animal tuberculosis 
is hygienic as well as economic. As long as it 
was considered a fact that bovine and human 
tuberculosis were identical diseases, both caused 
by the same microbe, it was generally admitted 
that bovine tuberculosis was one of the sources 
of the ‘great white plague’ in man, although 
most scientists agreed that man himself played 
the more important part in the infection of man¬ 
kind. Therefore, in most countries, hygienists 
urged the necessity of combating tuberculosis 
in cattle and other domestic animals because 
milk and milk products as well as meat might 
be dangerous to public health. Th. Smith first 
pointed out some differences between tubercle 
bacilli from man and from cattle in growth 
as well as in virulence, but it was especially 
R. Koch who made the identity of tne two 
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diseases a burning question when he, at the 
Congress on Tuberculosis held in London in 
1901, declared that human tuberculosis differed 
from bovine and could not be transmitted to 
cattle. He did not absolutely deny that man 
might be susceptible to bovine tuberculosis, 
but he estimated the extent of infection by 
‘milk and flesh of tubercular cattle, and the 
butter made of their milk, as hardly greater 
than that of hereditary transmission, and he 
therefore did not deem it advisable to take 
any measures against it ’. 

This startling expression occasioned very nu¬ 
merous investigations in different countries, 
especially in England (Royal Commission on 
Tuberculosis), m Germany, and in Denmark, 
the result of which may be said to be that 
Koch had gone too far. The English Com¬ 
mission, for instance, found that, oftt of 60 cases 
of tuberculosis in man, not less than 14 con¬ 
tained bacilli that were as virulent to cattle as 
bovine bacilli; and Get man investigators found 
this to be the case with 9 out of 67. If the 
character of the bacilli indicates their source, 
it must consequently be said that, out of 127 
cases of tuberculosis in man, not less than 23 
(18 per cent) must be considered infected from 
cattle Therefore it is the common opinion 
to-day that bovine tubeiculosis ought not to 
be lost sight of as a source of human tubercu¬ 
losis. There is no doubt that milk is much 
more dangerous than meat, and there can hardly 
be any doubt that ehildien, especially infants, 
are much more liable to be infected in this way 
than are adults Milk is, of course, specially 
dangerous in cases of udder tuberculosis; but 
also when the milk does not contain tubercle 
bacilli when it comes from the udder, it may 
easily be contaminated with such bacilli by 
means of particles of the fseces from tubercular 
cows, or from vaginal discharge from a cow 
suffering from uterine tuberculosis. Cows with 
udder tuberculosis, therefore, ought to be killed 
as soon as possible; and cleanliness in the byre 
and in the milking should be strictly observed 

Koch had gone too far; but even if he hud 
been right in considering bovine tuberculosis 
harmless to man, there would be reason enough 
for farmers to combat tuberculosis in animals 
with might and mam, because it is to-day one 
of the worst scourges to cattle, and in many 
cases also causes severe hisses in swine and 
poultry. It is true that statistics showing that, 
for instance, m some German slaughter-houses 
30 to 50 per cent of adult cattle are affected 
with tuberculosis, and that in many large herds 
in different countries 80 per cent or more of the 
cows react when tested with tuberculin, give an 
exaggerated idea of the significance of the dis¬ 
ease, in as far as the great majority of such cattle 
are only slightly affected and are able to supply 
sound meat, and milk perhaps for many years. 

Tuberculosis indeed interferes severely with 
the economic results of stock-keeping and breed¬ 
ing. It is a very insidious disease, and years 
niay pass before the farmer observes that there 
is something wrong in his herd. But by and by he 
finds that more and more of his cows do not pay 
for their fodder, that they are becoming emaci¬ 


ated and yield too little milk. Before that stage 
has been reached the butcher will sometimes 
tell him that a carcass has been deemed unfit 
for human food, and later on he will often have 
to sell the poor animals for a mere song. While 
in the beginning mostly the older cows show 
clinical symptoms, this may later on be the case 
with heifers or calves, ana it is no uncommon 
thing that most of the herd is ruined. This 
causes a heavy loss in a herd of common cows, 
and much more when it happens in a valuable 
herd. 

Treatment. —In human beings it is a problem 
of the highest importance to find the best cure 
for the diseased individual, and jto-day we are 
happy enough to know that it is often possible 
by means of good hygiene and dietetics to assist 
nature in its effort to stop the evolution of the 
disease. The same may, of course, be said of 
tuberculosis in animals. Good food, plenty 
of light and ail, are also here remedies that 
strengthen the resisting power of the organism; 
and at the same time good hygienic conditions 
in the byre—light, fresh air, and cleanliness— 
are of great importance as a means of prevent¬ 
ing contamination. 

Still moie important than cure is prevention, 
and m animal tuberculosis it must be the chief 
problem to find out how to prevent the disease. 
As tuberculosis cannot arise unless tubercle bacilli 
gain entrance into the body, the problem is to pre¬ 
vent this occurrence. Now, where are the tubercle 
bacilli ? They are all discharged from sick ani¬ 
mals or human lieings, but they remain living 
outside the body for a certain time. Conse¬ 
quently they are not to l»e found everywhere, 
but they exist in localities where animals or 
human beings, affected with open tuberculosis, 
live or have lately lived, and they may be con¬ 
tained in meat, milk, and nnlk products coming 
from tubercular animals or contaminated by 
discharge from such animals. As to infected 
localities, closed sheds or byres are much more 
dangerous than open fields, and the darker and 
more ill-ventilated and unclean the stables are, 
the greater is the risk of contamination. 

Another capital point is that hereditary trans¬ 
mission is of rare occurrence. The great majority 
of calves are born healthy, even when the cow as 
well as the bull is affected with tuberculosis, and 
they must remain healthy when they are not exposed 
to contagion. These are the simple ideas on which 
prophylactic measures against tuberculosis must 
Dc founded, and that they are correct is proved 
by experience. 

If a man has a tuberculous herd, he is able 
to convert it gradually into a healthy one if he 
removes the new-born calves from tne infected 
stable and places them in an isolated, healthy 
room, and when he gives them milk which does 
not contain—at least in a living state—tubercle 
bacilli, i.e. pure milk from absolutely tubercle- 
free cow’s, or milk that is heated sufficiently to 
destroy the bacilli. 

Isolation of calves is a measure that can be 
accomplished without difficulty on most farms; 
and it is indeed very strange that every breeder 
—and especially the breeder of valuable cattle— 
does not take this simple measure, but that so 
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many of them thoughtlessly place their healthy 
new-born calves in the infected cow stable,, 
although experience has clearly shown that 

S individuals are very easily contami- 
Not more difficult will it be, as a rule, 
to keep the heifers isolated; such animals do not 
need expensive byres. It is more difficult, of 
course, to continue the isolation when the heifer 
has calved; but when the farmer understands 
how much more valuable are healthy cows than 
tubercular ones, he will surely spend the money 
that is necessary for the construction of a new 
byre for the healthy herd, or at least to divide 
his old byre by means of a light wooden par¬ 
tition. 

Forming a new healthy herd will be an easy 
matter if it is possible to place it on another 
farm, such as owners of large estates frequently 
will be able to do. When the new herd must 
be placed on the same farm as the old infected 
herd, there will always be some risk of con¬ 
tamination, because tubercle bacilli discharged 
fiom the sick animals may be carried to the 
healthy ones by means of persons, dogs, cats, 
or other animals, and the shorter the distance 
is the greater the risk will be. But it must be 
kept in mind that it is the housing %n the same 
bi/re or shed together with sick animals that is 
by far most dangerous. 

And now we are fortunate enough to possess 
a method that enables us to recognize very early 
if an animal is infected with tuberculosis or not, 
viz. the tuberculin test. Tubeiculm*s an extinct 
of tubercle bacilli cultivated m bouillon wit-1 
glycerine. The bacilli are killed so that tlu 
fluid cannot infect; but it lias, when injected 
under the skin of an animal, the marvellous 
property of producing a typical fever, whn h 
appears after some hours and lasts about twehe 
to sixteen hours—so-called reaction—if the ani¬ 
mal is affected with tuberculosis even in the 
slightest degree, while a healthy animal is not 
at all influenced by the injection. Tuberculin 
was for the first time prepared by Koch in 1HJK) 
He hoped to have found a remedy to cure tuber¬ 
culosis, and tuberculin seems indeed to have 
some curative influence, though not as much as 
hoped; but its diagnostic property is rceogm/ed 
by all, and the tuberculin test is used on a veiy 
large scale, especially m animal tuberculosis. 

It is true that tuberculin is not absolutely 
infallible. Very old small tubercular deposits 
enclosed in a thick layer of fibrous tissue some¬ 
times fail to call forth a reaction, but that is of 
no practical consequence, because such deposits 
will as a rule do no harm. A worse tiling is 
that animals suffering from tuberculosis in a 
very high degree sometimes cease to react. This 
fact has sometimes done much harm, because 
such animals will usually have open tubercu¬ 
losis, and their presence in a healthy herd may 
therefore occasion much contamination; but when 
the person in charge is aware of the danger, it 
will as a rule not be difficult to recognize the 
disease by clinical examination. It is still worth 
mentioning that repeated injection of tuber¬ 
culin may in some animals provoke immunity 
to the test, which may be used by a cattle dealer 
with intent to defraud; but all these deficiencies 


cannot outweigh the great merits of tuberculin 
when used in the right way. 

In his endeavour to form a new healthy herd 
by breeding from the old infected one, the 
farmer will iiave most valuable assistance from 
the tuberculin test. The new herd should be 
tested once, or better twice, a year in order to 
discover as soon as possible if an animal has 
been infected, and then to remove it from the 
healthy herd and slaughter it, or place it in the 
old herd. If the isolation of the healthy ani¬ 
mals has been maintained carefully, the numlier 
of reacting animals will be very small, if any, 
and every breeder , when he follows this method 
strictly in the course of some years, will be able 
to free his herd from tuberculosis. This measure 
was for tho first time proposed in 189*2 by the 
author, and is known as the Bang method. It 
has been carried out with excellent result in 
many herds in Denmark as well as in several 
other countries, although it lias not neai ly as 
yet come into such common use as it desei \ cs 

One of the chief reasons why this method lias 
not been generally applied is that instead of 
taking the slow but huu* way of beyinmny with 
the calves , it has been the desire to shoiten the 
way and to begin the woik by testing the whole 
herd with tuberculin, and forming a new healthy 
herd by separating the non - leaetmg amniaK 
from the reacting ones This measuie is quiU 
recoininendable when only feu' animals m the 
herd are infected, but when* the great majority 
reacts, such as wull usually be the case in large 
holds which have been exposed to tuberculosis 
for many years, it is usually unwise The im¬ 
mense mini be i of reactions geneially fnghten 
the propi ietor, and he will often lose his reli¬ 
ance on the test and feel inclined to give up 
the whole work when drawlin' k.s occur When 
the nimibei of animals that have to be isolated 
is great fiom the beginning, it is of course much 
more difficult to maintain tfie isolation strictly 
than it is when we begin with some calves, and 
drawbacks are much more likely to omn under 
uch circumstances. When we begin with iso¬ 
lation of the oldei cows there will also be more 
isk of the serious mishap of placing a veiv 
tuberculous but not reacting cow m the healthy 
division. Those difficulties are avoided when 
w r c begin the work by simply testing and iso 
fating the calves, or perhaps calves and heifers, 
and letting the adult animals lemaiii untested 
The author lias since 1899 recommended this 
plan for herds m which it was known m advance 
that tubeiculosis was widely spread. 

Ill Denmark it is the custom not to let calves 
suck the cow, and it has therefore not been diffi¬ 
cult to feed them on uninfected milk—/#* milk 
that is sufficiently heated, or milk fiom a few 
jierfectly healthy (non-reacting and clinically 
examined) cows. The first few' days, however, 
the calves must have the colostral milk of their 
mothers. In countries wheie the ‘artificial’ 
feeding is unknown, a way out of the difficulty 
would be to make some perfectly healthy cows 
act as wet nurses and suckle the calves. In¬ 
deed, as has been proved by the Hungarian 
UjheJyi, good results may be achieved even if 
the mothers are allowed to uourish their own 
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calves, provided the calves are kept in sepa¬ 
rate stables except when they are let in to 
their mothers for feeding two or three times a 
day. This breaking away from the isolation 
rule involves, of course, some danger of infec¬ 
tion ; there is, however, a great difference be¬ 
tween such a brief exposure to infection and 
constant cohabitation in the same byre day 
and night. 

In order to obtain a good result from the iso¬ 
lation method—at least when the healthy herd 
is on the same farm as the infected one it is 
necessary to remove as soon as possible from 
the latter very badly affected cows that daily 
discharge thousands of millions of tubercle ba¬ 
cilli. H is evident that the greater the nurnW 
of such cows in the infected herd the greater 
risk there will be of carrying the bacilli into 
the healthy herd. Luckily it will always be to 
the interest of the owner to slaughter such ani¬ 
mals as soon as possible. 

The comprehension of the fact that animals 
with open tuberculosis are the real spreaders of 
contamination has led to the idea that it might 
be possible to combat tubeiculosis in cattle effec¬ 
tually enough by means of a careful clinical 
examination of the herd, followed bv a tapid 
removal of the dangeious animals Tins jm 
the method of Ostcrtag, combined with a tem¬ 
porary isolation of the \oung animals until tlieu* 
first calving This method is frequently used 
m (lei many. It is beyond doubt that it is pos¬ 
sible in this mannei to amclioiat* the sunitarv 
condition of the held, but we will certainly not 
be able by these measures to get completely iid 
of tuberculosis, us wo can do when we maintain 
the isolation of the young healthy annuals, being 
assisted bv the tubeicuhn test The reason is 
that clinical examination, e\en combined with 
laboiatory tests, docs not at ail enable us to 
detect all dangerous animals We may find j 
those* that are momeiitai ily the most dangeious, j 
but in the tune which elapses between two exa¬ 
minations the disease wilt progress in many 
animals to such a degree that they* discharge 
numbers of bacilli 

Some years ago the hope arose that it. would 
be* possible by means of vaccination (Behring, 
Koch, Sc hut/., Pearson, Valee, Calmette, Klam¬ 
mer, Heymans, and others) to produce immu¬ 
nity' against tuberculosis, and that the gieat 
problem of eradicating this disease might be 
sohed in that way. It is beyond doubt that a 
certain degree of immunity may be created, but 
it lias not sufficient duration, and by the most 
effective method, in which living human Iwicilli \ 
are used, the meat and milk may be dangerous 
a rather long time. Vaccination exjHTimonts 
are still being carried out in several places, but 
it must as yet be considered doubtful if a prac¬ 
tical solution of the problem will be found in 
this w*ay. Thus the isolation method is still 
the only one which enables us to eradicate com¬ 
pletely tuberculosis in an infected herd. 

Tuberculosis cannot be stamped out unless 
the farmer himself doeH the main work, but it 
is a natural desire that the State should assist 
him. The State should deliver tuberculin free of 
charge, and pay for the assistance of the veteri- 
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narians in all cases where the fanner uses the 
tuberculin test in the right way, i.e. as a means 
to secure the forming of a new healthy herd. 
It would also be desirable that the State should 
assist fanners to rapidly remove the animals 
suffering from open tuberculosis. It is true— 
as before said—that this removal is to the inter¬ 
est of the owner rightly understood; but it ean-» 
not be denied that he does not always realize 
this clearly, and therefore such animals are very 
often not removed in due time. 

As the rapid slaughter of dangerous animals 
— i.e. especially cows with tuberculosis in the 
udder or in the uterus, and with open lung-tuber- 
eulosis—is a very useful measure, generally 
speaking, it has in many countries been regarded 
as one of the first objects of the State to carry 
this measure into action. It must be remem¬ 
bered, however, that it will cost lots of money, 
and that the slaughter of and partial compensa¬ 
tion for such dangerous animals, if nothing else 
is done, is certainly able to diminish tin* extent 
of the disease but not to stamp it out. If the 
State* restricts the compensation to dangerous 
animals killed on farms when the owmei himself 
makes serious attempts to eradicate the disease, 
th( profit will he certain 

< hie of th< dangerous f<n ms above cited, viz. 
the udder tuberculosis, has a pecial liiteiest 
fiom a sanitary point <t view 1>< a use the milk 
from a tuberculous udder is veiy dangimus i *»t 
only to young animals but undoubtedly also 
foi children It seems then to he a natural 
desiie to have such aiiiimiK killetl as soon as 
possible, and to pav a < oinpeiisatiou fm that 
purpose This has been doiu in Denmaih since 
ISPS 

Inter fere nee of legislation is undoubtedly re¬ 
quired in order to prohibit dissemination of 
tuberculosis by means of skimmed milk, butter¬ 
milk, and whey w hen these piodm ts aie retui ned 
to the supplier from a co-operative dairy Among 
the suppliers of a dairy there will generally* he 
one or more fanners who have a highly tuber¬ 
culous herd, one or more cows of which yield 
in the eouiso of the year gieat quantities of 
infected milk, and so by employing this milk, 
aftei it lias been skimmed, to feed calves and 
ngs in otliet heids, the infection is spread to 
litherto healthy heids In Denmark attention 
was directed to this danger many years ago, 
and it is theie generally considered the most 
important, of the measures taken against tuber¬ 
culosis in animals that the Tuberculosis Act of 
1808 ordered the heating of skimmed milk and 
buttermilk to 80 r C 1 (at first to 85° C ) before it 
is leturned from the dairies. The obsei vance 
of this law is controlled by means of Storeh’s 
colour test, which consists of pouring a few* 
drops of paraphenylene-diamine and of peroxide 
of hydrogen into the milk. The milk turns 
blue if it has not been heated to 80 (\ Tt is 
of course a fault that the law* does not require 
heating of the whey, but on that point the law 
will probably soon be amended. It is also woi th 
mentioning that the Danish law requires heating 
to the same degree of the cream destined for the 
making of butter for exportation. [u. B.] 

Tuff. —A mixture of volcanic ash and ejected 
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1 blocks is styled a tuff. Tuffs thus vary in com¬ 
position according to the nature of the lava 
masses of which they are the exploded repre¬ 
sentatives. Modern tuffs form light porous 
soils, as m the neighbourhood of Vesuvius, in 
Auvergne, or in Japan, with chemical supplies 
easily accessible, owing to the large amount of 
surface that they provide, combined with their 
permeable eharactei. Ancient tuffs, however, 
have then interstices filled up by giowths of 
secondary minerals, and they become compact 
and even flinty, like the corresponding lava 
flows, when they possess any high degree (say 
(jo per cent) of silica [o a. j v ] 

Tufted Hair Grass, a coaisc, fibious- 
rooted peiennial glass winch ranks as a weed 
in pastures. See A IRA 

Tulip, a large genus of ven populai and 
beautiful haidj bulbous plants (nat. old Lili- 
ace ('), natives of Europe, Noith Africa, and a 
gieat part of Asia The flowers are erect, 
raiely nodding, and produced one (larch two 
or three) on a stem. They are not pleasantly 
scented The bulbs are fleshy and covered with 
a blown skin. Tin* harden Tulip (T. (Jesne- 
riana) was introduced fiom the Levant in Infill, 
and lapidly became populai throughout Em ope, 
many varieties being laised. The tulip mama 
whit h raged in the 17th century, notably in 
Holland, is historical, and has nevei been sur¬ 
passed m horticulture, if indeed m any kind 
of commerce Bulbs were bought and sold 
without even being seen, for as much as 4(j(X> 
florins apiece But it w-as not nciely a pass¬ 
ing phase, for tulips are still a sounc of <on- 
sideiable profit to the Dutch, though it is now 
the cheaper soits that are chiefly inisod, and in 
pi odigions numbers New varieties ai e obtained 
from seeds sown m February in a cold fiamc 
They flowei in four oi five yeais The usual 
method of propagation is by offsets, which aie 
abundantly ptoduced Tiny aie giovvn in spe¬ 
cially prepaied beds of sandy loam, leaf mould, 
ami rnanuie Tuli]i bulbs are planted 3 m to 
4 m deep, usually about (j in apart, in October 
oi November, and prefeiably in rich but latliei 
light soil After dowering, they should if pos¬ 
sible be left in the beds until the foliage turns 
blown, oi else lifted and replanted in the re- 
sene garden When thoroughly ripened the 
bulbs should be stored m an airy place (treat | 
care must, of course, be exercised respecting file j 
airangement of colours and selection of sorts J 
which flower simultaneously. The singles an* 
more popular than the double-flowered kinds 
Tulips aie also very populai- for forcing in pots ( 
and boxes from December onwards. There are j 
numerous fine garden vai leties, which are divided 
into the following sections Single- and Double- 
flowered Early or Dutch, Late Double-flowered, 
Parrot or Dragon Tulips, Darwins or Selfs, and 
Florists’ or English Tulips, the last named being 
but little in favour now. Many of the species 
are also w-ell worthy of border or greenhouse 
cultivation. [w. w.] 

Tulip. — Bulb Rot. — Every year com¬ 
plaints are heard of purchased bulbs not flower¬ 
ing, or that the bulbs die away after flowering 
one or two seasons. This is also a serious pest 


in Holland, and is imported with the bulbs. It 
is most frequently caused by fungi, which form 
crusts of black sclerotia or icsting-bodies on the 
bulb-scales; from these fungus-filaments grow 
out and kill the roots of the bulbs, thus mter- 
feiing with flowering and with growth of new 
bulbils (see also Hyacinth -Parasitic Fungi). 

Treatment. — The following is recommended 
in a Dutch paper Use only clean bulbs free 
fiom scabby crust on the inside of tin* outer 
; bulb-scales, remove and buin all diseased bulbs 
| with all soil adhering; infected plots may he 
cleaned by cultivating lion-bulbous plants foi 
several yeais, or by skinning off the top soil 
«uid leplaeing it with clean soil and the ash fiom 
burnt garden rubbish. [w <i s J 

Tulip Root, a disease which affects oats 
and other cereals, and caused by a minute nema¬ 
tode worm. See Tvlknciius 

Tull, Jethro. The futlici of the drilling 
and hoi.se - hoeing system of husbandly was 
born m 1(574 and died in 1741 A gentleman 
of moderate fortune, Tull was educated at <>\ 
ford, and was trained for a legal <areei and 
admitted to the bar, but abandoned law, and 
devoted himself to fanning He spent two oi 
thiee veais in European tiavel, in the* c cause 
of which lit* gave- much attention to the agin ul- 
ture of the count lies visited As a funnel lie 
had a useful though eeeeiiti it caieei, having 
tiist occupied <i f,um of his own m (bvtoidslme, 
afterwaius anothci lieai Hungeiioj<1 m Iloik- 
sh n e, when* lie died Impressed with the gieat 
value of the tlioiongh cultivation and nei.itiou 
of the soil, Tull conceived the mistaken idea 
that nothing else was needed t• ► sustain its fei - 
tilitv, and foi years, if not up to the end of Ins 
life, he pleached the dot time <4 cultivation 
without manure He invented a dull and a 
! hoise-hoe, sowing lus nops in rows instead 
j of after the broadcast fashion at th.it time uni¬ 
versal in England, and widely apait enough to 
allow of tlioiongh c u It nation bet ween the lows 
As his sod vvas natuiallv feitile, liis system for 
a time appeared to be a gieat success, and not. 
j a few v lsitoi s were impiessed with the value* of 
I the ‘new husbandry ’ as it was called It was 
adopted bv a few venturesome men, but not by 
the practical fanners of Tull’s time, who, indeed, 
ridiculed it, and declared that he was a lunatic 
All who tued the system, like Tull himself, 
found in the course of tune that it was based 
on an incomplete theory of plant nutrition, and 
its failure* thiew undeserved discredit upon what 
was really of very high value in it If Tull 
had added manuring to his djilling and horse- 
hoeing system, he would have gamed a degree 
of success which would have caused his example 
to lie followed extensively many years before 
even w hat was good in it was commonly adopted. 
But long after the signs of soil exhaustion 
showed clearly in his crops, he stuck to his 
beloved theory. In 1733 Tull published the 
first edition of The New Horse-hoeing Hus¬ 
bandry, to which additions were made subse¬ 
quently. A second edition appeared in 1743, and 
the work was translated into French. He grew 
turnips as a field crop, it is believed, before any 
other man m Great Britain; but even in this 
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highly valuable novelty his example was not curved vanes contained within, or attached to a 
followed to any considerable extent until Lord rotating wheel on which the fluid exerts a reac- 
Townshend’s highly successful cultivation of the tionary pressure constituting the driving foice. 
cron m Norfolk (see Townhhend) had attracted Formerly, the term ‘turbine* was applied only 
widespread attention to it. [ w * «• B.] to horizontal water-wheels, but the modern term 

Tumours and Growth#.— Any enlarge- has a very much wider meaning A turbine 
ment whether temporary or permanent, is consists, essentially, of a rotating wheel and a 
spoken of as a tumour, though the word gene- fixed casing containing guide passages. In addi- 
lally implies something permanent, if not malig- tion, there are, usually, arrangements for con- 
nant Tumours are conveniently divided into trolling the quantity of water used and foi 
benign and malignant. The simple fatty fibrous regulating the speed. 

tumours which form beneath the skin where All water turbines may be divided, according 
harness gives list* to friction, may be taken as to the action of the water on the wheel vanes, 
examples of the benign. The ean- 
teis are malignant The simple 
nr benign tumouis aie examples 
of increased nutntive activity of 
the elements they originate from, 
th**y aie independent of the lest 
of the bod}, and eithei go on in¬ 
creasing of their own inheient 
activity, 01 aiming at a certain 
development lemain stationary 
A turnoui is not a new tissue, hut 
whatever its natme it is the pro¬ 
duct of a pi e-exist mg t issue Then 
causes arc obw uic, but there would 
seem to be a stiong hcmbtaiv 
tendency m some families, and a 
predisposition in certain colours, 

.is witli gny hoist*s to mclanotn 
oi pigmental} tumouis, and in the 
\oikshue and Airedale tcrneis 
to pigmental} tumouis scattcied 
ovei tin* bod} oi undei the sui- 
f.K o of the skin, oi a*' little bags 
of pigment, oi m the limit' familial 
foi m of warts Tumouis of the 
fibrous tv pe get the name lilu oma , 
of the adipose, lipoma, cartilagin¬ 
ous, em hondi oma; bone, osteoma , 
mucous tissue, naxmiia ; tin* 1 vm 
jihatu tissue, lyniphotouia A 
sci ond class of lnghei tissues allei t 
muscles, neives, blood v esse Is, the 
papilla* of the skin, and secieting 
glands, and aie known to suigeons 
as myoma, neuroma, angioma, pa¬ 
pilloma, and adenoma A thud Fit? 1 —.Tonvat Tuibinei 

class aie of the type of emhi vome 

connective tissue The malignant tumours (om j into Impulse Tin bines and Pressure oi Reac- 
monh called cancel are giouped as sarcomata tion Turbines In an impulse turbine the watei 
and camnomata, and have distinctions for the enters the wheel without pressure (executing 
surgeon which we need not enter into licie Our that of the atmospheie), and its eneig}, tliero- 
chief concern with animals is to ascertain if fore, is entireh due to its veloeit} ; that is, it is 
tumours ait* merely disfiguiing or in<ouvenient, t»ntirely kinetic. In passing through the turbine 
and capable of removal; or specific, and indicat- the water impinges upon the buckets, or vanes 
mg such diseases as tuberculosis, oi malignant, of the wheel, and thus imparts its energy to the 
and inoperable and incurable, as is most gener- wheel by means of the impulse due to the gradual 
ally the case in the retrograde cell formations change of momentum which the water undergoes 
recognized broadly as cancer. Cystic and pe- Further, m passing through the turbine the water 
dunculated tumours offer the best prospects to can deviate freely, as the pressure throughout 
the operator, and the cancerous the wmrst, as is atmospheric—a condition which is ensured by 
they creep into and convert the surrounding never allowing the wdicel passages to be coin¬ 
tissues to their own likeness. [ii. l.] pletely filled, or by‘ventilating* the buckets— 

Tup. See art. Ram consequently impulse turbines are ‘Turbines of 

Turbine#. —A turbine is a motor for uti- Free Deviation’or‘Free Jet Turbines’. 



lizing the energy of water, steam, or gas by IFl|ffl , a „ rt 5 are reproduced from Lineham s ‘ Mechsu- 
causing it to flow through buckets, or over ical Engineering' By permission 
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In pressure or reaction turbines, on the other 
hand, part of the available fall is reserved to 
produce pressure; the usual practice being to 
use one-half of the fall to obtain pressure at 
the inlet surface of the wheel and the other half 
to produce velocity of flow. In consequence of 
the pressure in the buckets of reaction tur¬ 
bines being thus greater than that of the at¬ 
mosphere, it is a necessary condition, in ordei 
that they may work properly, that the wheel 
passages should be continuously filled, a con¬ 


dition which renders such turbines suitable only 
for medium, or large flows and low falls. In 
purely impulse turbines, however, the buckets 
are never filled, and they will work satisfac¬ 
torily and without any loss of efficiency with 
admission over a portion only of the inlet sur¬ 
face of the wheel. (Jonsequently impulse tur¬ 
bines are pre-eminently suitable for high falls 
and small flows. 

Turbines may also be divided, according to 
their construction, into four classes, viz. axial 
or parallel, radial-outward, radial-inward, and 
mixed-flow. In axial-flow turbines the water 
flows through the wheel in a direction generally 
parallel with the axis of rotation. In radial- 
now turbines the water flows in a direction 
generally at right angles to the shaft or radi¬ 


ally, and in mixed-flow turbines the flow is 
partly radial and partly axial. 

An axial- or parallel-flow turbine of the pres¬ 
sure kind, known as the Jonval turbine, is shown 
in tig. 1. The wheel casing, a, consists of two 
concentric cylinders to which the curved vanes, 
contained in the annular space between them, 
are secured. Immediately above the wheel casing 
there is a similar, but fixed, casing, B, containing 
the curved guide vanes The small figure at 
the right-hand side shows, at d, the foim of the 
guide vanes and, at k, the form of the 
wheel vanes As the water from the 
guide passages enteis the wheel it lm- 
iinges upon the curved vanes of the 
at ter, causing the wheel, the hollow 
tube c to which it is attached, and 
the shaft o to rotate The regulation 
of the speed is usually effected by 
closing tile guide passages in succes¬ 
sion by means of a slide or slides 
The Jonval turbine woiks best when 
‘drowned’ 01 below tile level of the 
tail watei , it is, however, sometimes 
placed cousk lei ably above that level, 
in a suction tube kept full of water. 
On low falls, 01 on medium falls where 
the tail watei is liable to frequent 
fluctuations of level, the Jonval tin 
bine is pieferablc to any other typt 
The general arrangement of an axial- 
flow tui bine of the impulse kind, (al led 
a Girard turbine, is shown in fig - 
In this tuibme the wheel casing, v\, is 
piovidcd with a number of small ven¬ 
tilating holes, ami instead of consist¬ 
ing of two concentric (vlimleis the 
walls of the casing are splayed out, 
thus making the wheel passages wider 
at the outlet than at the inlet surface. 
In Girard turbines each jet works in¬ 
dependent Ivy consequently any num¬ 
ber of guide passages can be closed 
without lowering the efficient v of the 
motor appreciably In the example 
illustrated in fig ii, the closing or 
opening of more guide passages is 
effected bv turning the hand wheel 11, 
which, being connected by gearing to 
the slide s, causes the latter to move 
so as to close or open more guide porta 
as required 

A radial-outward flow turbine of the pres¬ 
sure type, called a Fourncyron turbine, after 
its inventor, is shown in fig 3, the upper figure 
representing a vertical section and the lower 
figure a horizontal section through the wheel 
and guide chamber. In this example, which is 
arranged for a low fall, the wheel a is divided 
by horizontal partitions into three parts, which 
are practically separate turbines connected to¬ 
gether, one above the other. The water from 
the reservoir c enters the guide wheel i>, which 
is furnished with curved guide vanes, as shown 
in the lower figure (fig. 3), and thence flows 
through the wheel a. The vanes of the wheel 
are curved in such a way as to deflect the water, 
causing it to he discharged in a radial direction 
alter giving up some 70 per cent or 80 per cent 
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of its energy to the wheel. The regulation is 
effected by means of the hollow, cylindrical 
sluice-gate f (in which there are slots to admit 
the guide vanes), which shuts off the water in 
succession from the upper, the middle, and the 
lower compartments of the wheel. The r our- 
neyron turbine was practically the first of the 
turbines m the modern sense of the term ; and 



Fig 3 Fourm»yror> Turbine 


though there are many modifications of this 
type, they are essential!} of the same construc¬ 
tion, and all suffer the defect of being difficult 
to control under varying loads For as tin* 
speed increases under a diminishing load, the 
centrifugal foiee of the water m the wheel in¬ 
creases, which causes a greater flow through 
tlie wheel and a further inn ease of speed. Con¬ 
sequently, radial-outward flow tm bines of the 
pressure type are not much used now, having 
oeen practically superseded by the Jonval tur¬ 
bine Radial - outward flow, impulse turbines, 
such as the Girard shown in fig. 4, are, how¬ 
ever, used very considerably. This is a partial 
admission turbine with a horizontal shaft, but 
similar turbines with vertical shafts are equally 
common. In these turbines the water is ad¬ 
mitted over only a limited portion of the cir¬ 
cumference of the wheel, and the wheel is made 
of such a diameter as will give a suitable speed 
of rotation even when the fall is 200 ft or more 
The adjustment consists of a segment slide 
woiked by suitable gearing and arranged to 
open the guide passages in succession. 

Radial-inward flow and mixed-flow turbines 
are always of the pressure or reaction kind. A 
turbine of the former class is shown in fig. 5, 
which represents Professor James Thomson’s 
Vortex turbine. The turbine wheel, n, shown 
enlarged m the side figures, is enclosed, eccen¬ 
trically, in a vortex chamber, circular in section 
The water from the penstock enters this cham¬ 


ber at the point most remote from the wheel, 
and as it approaches the latter it assumes, natu¬ 
rally, a vortex motion, and thus requires very 
little guiding, if any, before entering the wheel. 
The four guide blades, d, are pivoted to the casing 
near their inner ends, and their outer ends are 
connected to a circular plate (worked by a hand 
wheel through suitable gearing) so that by a 
slight motion of the plate they are all moved 
simultaneously and the area of flow increased 
or diminished.. In this way the regulation is 
effected without altering, appreciably, the angle 
of the guides, and as a small movement of the 
guides greatly affects the flow through the wheel, 
the speed and power are quickly and readily 
controlled. Furthei, as the centrifugal force of 
the water in the wheel increases rapidly as the 
speed increases, and as this tends to choke the 
flow of water through the wheel, the turbine is, 
to a certain extent, self-regulating. For these 
reasons the Vortex tin bine is particularly well 
adapted to dynamo duving; and for medium or 
laige powers and under heads ranging from 
about 50 ft. to 150 ft., this class of tuibme is 
generally more suitable than any other. For 
lower falls than 50 ft., however, a Jonval tur¬ 
bine would be preferable, and a Girard, radial 
flow, would be better when the fall exceeds 
about 150 ft. 

A type of turbine which was first intioduced 
m America, and is now extensively used there, 
is the so-called mixed-flow turbine. In this 
turbine the water enters the wheel at its outer 
circumference m a ladial direction and leaves it 
in an axial direction. The object of this mixed- 
flow principle is to reduce the diameter of the 
wheel in order to increase the speed of rotation 
for a given fall. 

When dealing with very large powers under 
only moderate heads, it sometimes happens that 
if a Girard or Jonval turbine were used, the 
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diameter of wheel required would be incon¬ 
veniently large, and would consequently run 
at too low a speed for the particular class of 
machinery to be driven. Under such circum¬ 
stances a mixed-flow turbine could be used 
witli advantage, as a smaller wheel could be 
used having a higher speed of rotation. Such 
turbines are suitable for the purpose of driving 
large electric-power plants, and particularly so 




22 Turkey 


when the load is a steady one Under varying 
loads, however, they are not so satisfactory as 
either Jonval or Guard tuibines, as their effi¬ 
ciency diminishes much more rapidly as the 
power falls below the normal. 

From the above considerations it will appear 
evident that no particular type of turbine, what¬ 
ever its advantages may otherwise be, is suit¬ 
able everywhere, but that the type best suited 
to any particular ease will depend upon the 
circumstances of that case. Tn general, how- 
evei, for large flows and low heads, or with 


moderate flows under variable heads, pressure 
turbines are suitable For small flows and 
high falls a partial-admission impulse tin bine 
is suitable, and an impulse turbine is also 
suitable for moderate flows when the fall is 
a fairly steady one. Further, radial-flow tur¬ 
bines, as compared with axial-flow turbines, 
have these advantages first, that the pressure 
duo to the reaction of the water against the 
wheel vanes is not transmitted to the footstep 
bearing; second, that the losses due to angular 
differences, peculiai to axial- and mixed-flow 
turbines, are avoided, and third, that a greater 
speed of rotation may be obtained for the same 
fall. [h. b.] 

Turkey, Agriculture of. — See art. 
European Agriculture. 


Turkey—Breeding and Rearing.— 

In breeding turkeys it is essential to remember 
that they require for their successful manage¬ 
ment abundance of room and fairly good land. 
Small holders and occupiers are not recom¬ 
mended to undertake this branch of the poultry 
industry, as there would be considerable danger 
of disease and loss arising from tainted soil. 
Moreover, these birds cannot make the same 
growth where they are under restneted con¬ 
ditions as when they have abundance of ground 
to wander over, and plenty of natuial food. 

Neglect of this considei- 
ation has had ilisastious 
results An opinion very 
generally held, and borne 
out by expel lence, is that 
the turkey is a delicate 
bird, more especially 
during the (‘ally stages 
of chickenhood One ex¬ 
planation of this consti¬ 
tutional weakness is the 
attempt to raise these 
birds on too small an 
area, and auuthet is the 
use of lmmatuie buds 
foi breeding stock The 
turkey does not attain its 
full mat in it \ until its 
thud y'cai, and as a (on- 
sequence the mating of 
yeai lings which is so 
common tends to aggra¬ 
vate anv delicacy of <on- 
stitution tliele lmiv be 
In fm t, if continued 
geneiation after gemm¬ 
ation, such a prattne 
would i educe the na- 
tuial v igom Neither 
sex should lie employed 
.is breedeis until their 
se<ond season, and hens 
ma\ be used for several 
yeais, but old cot ks aie 
undesirable as they aie 
often too heavy for tin 
hens One hen should 
be kept for cverv eight 
to ten (hicks desired, 
and a male bnd is suffi¬ 
cient for a score of hens 01 more 

As far as possible, when* laige trees are avail¬ 
able it is bettei to let the tui key s i oost in these, 
as they do better than under (over Hut that 
is not always possible, either owung to the ab¬ 
sence of suitable trees or to the danger from 
foxes, ik.c Where they must he housed, a large, 
lofty, well-ventilated, open-flouted shed may 
be used, having the front simply covered with 
laths of wood for protection. A better arrange¬ 
ment is secured by erecting a special building, 
with thatched roof and walls of fuize bushes. 
This gives free ventilation without draught, and 
conforms nearly to natural conditions. Such a 
place should be 8 to 10 ft. high, and allow 15 
sq. ft. of floor space for each one of the inmates. 
Perches are best made of 3-in fir poles, resting 
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upon stakes 3 ft. above the ground, the poles 
being 30 in. apart. 

Turkey hens piefer to select their own nests. 
Empty boxes and barrels, or earth dug-outs, 
may be placed where they are hidden from ob¬ 
servation, and the hens will generally choose 
these for laying. If eggs are removed and a 
dummy left in, more eggs are often produced 
When the hen keeps to the nest, eleven to fif¬ 
teen eggs should be put under her. Apart from 
simply supplying her with food and water daily, 
she should be left alone during the sitting period 
The period of hatching is twenty-eight days; 
ordinal y hens may be used for hatching turkey 
eggs, and are often pi efei red as they are more 
amenable to handling. Some bleeders remove 
♦lie eggs to an meubatoi two days before batch¬ 
ing, as turkey hens are often clumsy and crush 
the chicks, returning them after the youngsters 
,n e leady for transference to the coops, winch 
latter should always he roomy and for the first 
week have a boarded enclosure m front, during 
which time it is pieferable that the lien shall not 
have liberty Afteiwards she may be trusted 
to her own instinct 

Where the land is undulating oi there is the 
protection of woods 01 bolts of trees, shelter 
against wind is obtainable without any tumble 
Thai is important during the early stages of 
growth Hut the shelter should not deprive 
the birds of as much sunshine as can possibly 
be obtained Natural warmth, heat m fact, is 
an important facto? m then development They 
are (realm os of sunny lands One verv excel¬ 
lent arrangement foi pioviding shelter, secur¬ 
ing fiesh ground, and yet all the sunshine avail¬ 
able, is adopted by some huge tui key bioedois 
This is to sow a held with rye glass or oats, and 
when well grown but still green, to cut a broad 
swath through it north and south, anil m this to 
place the coops The turkey s are then pioteeted 
against the wind, wlueh blows ovei then heads, 
have the benefit of the sun’s rays, and tan find 
plentv of natuial food The lien will stiip the 
heads, on which the chicks will feed withaviditv 

Harm frequently results from giving too mb 
food The turkey makes greater giovvth m a 
given time than any other species of poultry 
except, geese, and must have the elements for 
development. It is natuially a meat eater, con¬ 
suming worms, grubs, insects, &c Where kept 
in considerable numbers these forms of food are 
soon exhausted, and fresh, sweet meat, such as 
cooked butcher’s scraps (not fat), must be given 
In addition, the more nutritious grains and 
meals, such as oatmeal, biscuit meal, &c., must 
be supplied, tempting the appetite by boiled 
rice, and later giving wheat or buckwheat 
When the young birds have reached ten to 
twelve weeks, the ordinary foods may be chiefly 
depended upon, as far as possible seeing that 
they have as much natural food as possible. This 
iH continued throughout the summer, when, if 
dry and hot, the use of woods is to he recom¬ 
mended, as there much more is obtained by 
foraging. A month’s fattening (see Poultry 
Feeding), using as much milk as possible, 
brings them into condition for the Christmas 
dinner table. [k. b ] 


Turkey, Breeds of.— The wild Mexican 
turkey has a dark-brown plumage wuth a mix¬ 
ture of black, which coloration was seen in the 
domestic birds descended fiom it, and to it we 
owe such breeds as are now most common On 
the Continent of Europe the greater portion of 
turkeys are black, white, or giey. 7n the wood¬ 
lands of North America the turkeys met w ith 
aie much richer m colour than the Mexican, 
and it is from this species that the Bronze 
American and other races have descended. In 
this, instead of blown there is a hnlhant bronze, 
which reflects the light, giving them a much 
richer hue. Nearly a hundred years ago the 
first importations of the Anieiican Bronze took 
place, but only within the last Unity yeais has 
the number increased materially. Now tlieie 
aie more of these in Britain than all other 
breeds combined Several of the best-known 
breeds are dealt with sepalately (see American 
Bronze Turkey, Black Turkey, Cambridge 
Turkey, White Turkey), and only other two 
require mention. 

Fawn Turkey is sometimes known as Buff or 
Chocolate, and aie probably due to sports from 
the Bronze. Theioloui vanes considerably, in 
some eases being a light-fawn, in others a light- 
buff, sometimes with lacings of white, and in 
yet otheis a red almost ehoiolate These aie 
medium in size, and are kipt primarily for 
exhibition 

Jtomjudwcs —In Belgium is a breed which 
goes under tins name, and is spoken of very 
highly for its table qualities, as it is a (puck 
grower and carries beautifully white flesh. It 
is largely gicy and black m plumage. [e b] 

Turnip. — The tenn ‘turnip’ is applied to 
several mole oi less distinct biennial forms of 
Biassica with fleshy ‘loots' which aie grow T n 
extensively as food foi cattle and sheep, many 
guidon varieties suitable foi use as table vege¬ 
tables are also well known. See art. Brassica. 

Although populaily called ‘roots’ or ‘root 
clops', the thickened part of the plant called 
a turnip is not a root, but consists of the stem 
of the plant below the cotyledons, , e. the hyqio- 
eotvl, along with the upper poition of the true 
i oot 

The annual and biennial forms or varieties 
which do not produce swollen ‘loots’ are known 
as lapes, and are grown for their oil-yielding 
seeds, and to some extent as green fodder. 

The specific differences between the many 
kinds of turnips and the botanical relationships 
of the different varieties to one anotlici are not 
clear. The following, however, may be recog¬ 
nized'— 

1. The Common Turnip (liramca Rapa , L ) 
in the first yeai produces a swollen ‘root’ sm- 
mounted by a tuft oi rosette of pale-green, lyrate 
leaves covered with rough haiis In the second 
season a flowering stem is sent up. the leaves 
upon it being lanceolate with ear-like bases, 
smooth and glaucous or ashy-green in tint. 

The shape of the turnip is very varied, some 
being elongated like a carrot, others spherical 
and more or less flattened at the top. The part 
above-ground may be green, white, purple, crim¬ 
son, or mottled green and purple. The flowers 
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of the turnip are of the ordinary cruciferous type northern countries of Europe, in Canada, and in 
(see Brassica or Crucifer.*), and the fruits are some of the Northern States of the Union In 
smooth, long siliques containing round, reddish- the south of England and in the wanner and 
purple or claret-coloured seeds. drier regions of Europe it is very liable to 

Two well-marked groups of common turnips succumb to attacks of mildew, and its yield is 
are grown, viz : (1) the soft white-fleshed, kinds, comparatively small. The climate of Scotland 
with canary-yellow flowers, and rootswhicli, when and of the north-west of England is very suit- 
cut across, appear white; and (2) the ydlow-fieahed able, and that of Ireland is even more favour- 
kinds, with somewhat darker yellow or buff- able. A dull showery summer and a mild open 
coloured flowers, and denser flesh, whose cells are autumn are specially adapted to the turnip, 
filled with a yellowish or orange-coloured sap. It is lielieved to be a native of Europe, and 

The latter varieties are sometimes styled hybrid it was known both to the Greeks and to the 
turnip8 y it being formerly assumed that they Romans. It appears to have been grown in 
were the product of crossing the wiiite-ffoshed England as a gaiden crop from an early pound, 
turnip with the yellow-fleshed swede turnip men- anti turnips ( napas , *n ceps’) are spoken of as 
tinned below. This view is, however, erroneous well known before the Conquest. It was first 
2. The Swede Turnip.- Tins plant differs cultivated as a field crop m the south-eastern 
from the common turnip (B. Rapa) in possessing counties, towards the end of the 17th century, 
glaucous leaves in the first season of growth, by Sir Richard Weston, who learned the practice 
These are, moreover, almost smooth, a few bristly m Holland, where lie had resided for a time as 
hairs only being found on the younger leaves of ambassador of Chailes I It w r as, how r evei, Lord 
the plant. The upper part of the root ’ is drawn CharlesTowuishend,of Kainham, in Norfolk, who, 
out into a ‘neck ’or thickisli stem. The speeilie about thnty years later, first brought into pro¬ 
gravity of the flesh of the sw’ede turnip is also minence the practice of glowing the tin nip as 
higher and of better feeding value than that of a field crop (see Townshknd) But in spite of 
its le'ativi, and the plant is less liable to be his influence, then field cultivation made little 
damaged by ^rost. The seeds are huger, round, pi ogress till the introduction of the system of 
and a dark purple tint, almost black. diill husbandry b\ .Jethro Tull in 1731 B\ the 

Like the common turnips, the swedes may be same time the second Eai 1 of Stair, a noted 
divided into tw*o classes. (1) the white-fleshed, agueulturist, is said to have grown turnips m 
and (2) the yellow-fleshed vai icties. Scotland in the fields It was in the border 

The white-fleshed kinds, included under the counties that the s\stein now' generally picva- 
specifie name Brassica napohrassuca, DC, ha\c ! lent of growing turnips on i ldges, instead of 
hard\, dense, irregulai-shaped ‘io»U’ Then luoadeast as had been the pievious practice, 
floweisai* larger than those of the white turnip, became first successfully established. Craig of 
but of the same tint, namely eanaiy • yellow Aibigland, in 1 )umfriesshire, drilled turnips in 
These forms are not much grown his fields in 1745, and m 17(54 Dawson grew 

The yellow - fleshed varieties aie most com- 100 ac drilled in ridges on his farm of Haipei- 
nionly cultivated, and are spoken of in some ton, near Kelso The first pock of turnips w r as 
districts as Rutabagas, and included under the sown in the county of Ayr in 1772, a yeat me- 
specifie name lirassua, Rutabaga, DC morable in the annals of the west on aciount 

The upper part of the‘root’is usually reddish- of the failure of the Air Bank. The system 
purple, or purple mottled wutli green, and the rapidly extended into all parts of Britain < o- 
flowers aie a pale-buff colour. ineulently with the pi act ice of growing ciops in 

The author found that hybrids between the a legulai lotation, in which the cultivation of 
common tin nip and swede turnip weie sterile mots formed an essential feature. An event of 
and unlike yellow -fleshed common t ill nips great importance in the history of tin nip culti- 

[j. i\] vat-ion was the introduction into Scotland in 
Turnip, Field.- The turnip crop, including 1777 of Swede seed, so called because it was sent 
under that designation the swede as well as the ovei by a Mi Airtli from Gothenburg in Sweden 
wlnteand yellow varieties, is the most extensively to his fathei, who was then farming in Forfai- 
grown of all British root crops It occupies a shire From this paieel of seed has been derived 
position of unrivalled predominance m the north all the numetous varieties of swedes which now' 
and west of England, in Wales and in Scotland, cover by far the greatei part of the turnip area 
and next to the potato is also the chief root crop Prioi to this date only wdnte and yellow tin nips 
of 11eland. In the middle and south of Eng- liad been grown, and the introduction of vane- 
land, where the climate is too dry ami warm to ties of superior haidincss, nutritive value, and 
be entirely favourable to the turnip, it is mlti- keeping powers extended the utility of the crop 
vated with less success, and occupies a relatively in a very high deglee, and rendered it capable 
less important position in the farming economy of supplying the necessary gicen food for cattle 
The total area of the crop m England and Wales thioughout the whole of the winter period, when 
in 1909 was 1,115,042 ac., and in Scotland 440,50(5 pastures arc incapable of carrying a full farm 
ac., as compared with 432,523 and 142,938 ac stock. The great and even revolutionary im- 
respeetively devoted to the cultivation of the provement produced in British farming by tin* 
potato. The total annual value of the crop in introduction of the turnip husbandry, its effects 
Britain may be put at about .£12,000,000. It is in abolishing the general practice of bare fallow- 
essentially a plant of a temperate climate, and it mg, the increase it gave in production of crop 
flourishes only m a cool and moist atmosphere and in the stock-carrying capacity of the country, 
Hence its cultivation is only extensive in the lias been generally recognized; but the degree in 
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which that remarkable advance was due to the 
almost accidental transmission of a small parcel 
of seed from Sweden has perhaps hardly been 
fully appreciated 

From that date onwards the turnip has occu¬ 
pied a leading position among British crops. Its 
adaptations to soils were quickly discovered. It 
was found that it could be most easily grown on 
all the lighter soils from sands up to medium 
loams, and that even on clay loams its cultiva¬ 
tion could be quite successfully followed. On 
the Htitfei clays the turnip was also found to 
grow fairly well, provided the plants could get 
a good start, but the difficulties of reducing 
Mich soils to a sufficiently fine surface to allow 
the young turnip plants to brand properly have 
militated against the general growth of tin* crop 
on them, while the roots do not spread so well, 
and the plants aie liable to be injured by the | 
Homing of the soil in wet seasons Such soils j 
aie also liable to be damaged by the eartmg of 
the loots of! the fields in winter, and sheep can- j 
not be fed of! on them Turnips do well on peaty i 
soils and on dry free soils, but the heaviest eiops j 
of swedes are giown on rich medium loams, | 
while yellow' turnips do well on lightei soils, I 
and whites c\en on the very poorest. These I 
several groups difler fiom eat h other m agrieul- , 
tural value as w'ell as in botameal ehaiaeters 
The white braird more easily and grow nioie 
lapidly than the othei sorts They aie smooth- 
skinned and white-fleshed, and are soft in tex- 1 
ture with a low’ percentage of solids They 
glow and ripen quickly, and are first iead> foi 
use. They are very suitable foi siueessional 
sowing, and if sown late in the summei they 
stand the severity of wintei veiy successfully 
They keep badly w hen mature, and must he con¬ 
sumed at once aftei raising They produce a 
large proportion of foliage, amounting, accord¬ 
ing to some of the Rothamstcd results, to per¬ 
haps 10 per cent to 20 per cent of the total 
weight of the crop 

The yellow' vaiieties resemble the whites in 
haying a rough-leaved foliage, which they pro¬ 
duce, however, in somewhat less proportion. 
Then flesh is yellow’; they grow more slowly 
than the w’lntes, requiring about foul months 
to become mature; and they produce a root of 
somewhat greater solidity and highei feeding 
value They also require rather better soils. 
Swedes are distinguished from both whites and 
yellows by the smoothness of then leaves, and 
by the growth of a neck between the leaves and 
the root. They have rougher skins, and the bulbs 
aie less rounded and symmetrical. Their pro¬ 
duction of leaf is also less, and was found at 
Rothamstcd to amount to not more than 10 to 
14 per cent of the total crop Swede* grow 
more slowly than whites and yellows, and require 
usually one or two months more than the latter 
to reach maturity. They contain a higher per¬ 
centage of solids, and they have a firmer flesh, 
of a yellow colour, w hich has a greater* nutritive 
value. They are hardier than the other varie¬ 
ties, and keep better, and are consequently better 
adapted for use in the late spring. They are 
less exhausting to the soil, and they have greater 
power to resist disease They require better 


land than either whites or yellows in order to 
the production of full crops. In the order of 
consumption when all the varieties are sown at 
the same time, the white varieties are most suit¬ 
able for use in the early autumn, the yellows in 
later autumn and midwinter, and the swedes in 
I later wintei and spring. Of varieties of these 
j various sorts of turnips there is a very large 
1 number. In Morton’s Cyclopedia of Agriculture, 

| published in 1855, a list was given of eleven 
varieties of swedes, thirteen of yellow, and seven- 
j teen of white turnips; and since that time addi¬ 
tions have been annually made to the list by 
the more enterprising films of seedsmen, each 
of which has its own selections, to which special 
names have been given. The varieties aie some¬ 
times classified by the shape of the roots oi 
bulbs, which may be either tankard-shaped or 
globular, or a modification of these shapes. 
Vaiieties with concave tops aie to be avoided, 
as lainwatei lies m them and tends to produce 
lotting of the bulbs Sometimes they are i lassi 
lied by the coloiu of the upper pint ol the bulb, 
which may be either white, gieen, bronze, pm pie, 
oi otliei shade Of standard varieties of whites 
winch have been long grow’n, mention may be 
made of the Pomeranian W hite Globe, intio- 
dueed fiom Pomerania about 1830; the Dei on- 
slnre Grey Stone; the Purple Top Mammoth 
White. and the White Stone, Stubble, oi Six 
Weeks Tin nij), whnh is a very rapid grown 
specially adapted foi Mowing late in the summer 
Among yellows, Pale's Hybrid, introduced in 
1823, and the Fosterton Hybnd have been ex¬ 
tensively cultivated for a long period; while the 
Aberdeen Green Topped Yellow Bullock has for 
many yeais been the chief favourite of the east 
of Scotland and the north of England, and is 
specially pnzed for its hardiness and high nutri- 
tl\e quality 

Varieties of syyedes aie divided into Purple 
Tops, Bronze Tops, and Green Tops. The Gieen 
Tops are geneially regarded as the slow’d grow¬ 
ing and the hardier, and the Purple Tops as the 
freer growing and the hca\’iest croppers The 
main crop of the country (onsists of Purple Tops, 
the varieties of which are very numerous. Many 
1 of them appear to be seletturns from Skirvings 
j Purple Top, an impioved variety, still yvidely 
cultivated, which was introduced in 1837-8 by 
William Skimiig, a Liverpool seedsman and 
ninseryman. Many of the selections since put 
on the market probably excel in ment both that 
and other standard varieties, but no satisfactory 
eyidence is available as to their relatne values 

The turnip crop is usually giown aftei a coin 
crop, though in a few districts two turnip crops 
are grown m succeeding years on the same field 
The tillage required for the growth of the tin nip 
eiop is the most complete and thorough given 
m the whole course of the rotation, and as the 
seed is not usually sown till about some six or 
seven months after the previous eiop has been 
harvested, there is ample time given for the 
various cultivations required to (‘lean the land 
thoroughly, and to reduce it to the fine state of 
surface tilth which is necessary in order to en¬ 
able the seed to be regularly sown and covered 
in fine earth in which it can successfully germi- 
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nate. (For particulars of the tillages, see arts. 
Potato, Mancel, Fallow.) In pieparing the 
land for turnips, such a complete pulverization 
is given as tends to loosen and open the soil for 
the whole course of a rotation; while the cleaning 
operations, continued as they must necessarily he 
during the earlier stages of the summer’s growth 
of the crop, should also, if properly carried out, 
leave the land free for years from the most per¬ 
sistent weeds. 

The final operation m the methods of tillage 
followed m Scotland and the north of England 
is that of setting the land up in ridges, which 
may he from 24 to 30 in. apart The standard 
usually adopted is 27 in., being that requited to 
allow heavy horses to walk fieely between the 
rows without injunng the plants 

In the south-eastern counties of England, and 
in dry areas on the east coast fiom Yorkshire 
southwards, the turnips arc sown in parallel 
rows on the hat, at distances apart varying from 
15 to 21 in., but usually 18 to 20 in , instead of 
on the tops of ridges. Jt has been found in those 
districts that the evaporation caused by throw¬ 
ing the land up m ridges dues it so much that 
the gei munition of the turnip seeds is pi evented, 
and it is considered safer to sow* tin* seed on the 
flat surface m which the moistim has been fully 
conserved As much depends on the distribu¬ 
tion as on the total annual amount ol the rain¬ 
fall; but it is commonly held that wlieie the 
piecipitation does not exceed 24 m per annum, 
it is the safer practice to sow the tin nips on the 
flat. But such districts must be regarded as not 
very suitable for till nip < ultnation Whole tin* 
average rainfall is so low, maximum ciops ol 
turnips will not as a mle be obtained. W1i*tc 
there is no lack of moisture the piacticc of lidg- 
ing is found to have lmpoitant advantages It 
collects the finely divided soil immediately under 
the plants,and their roots extend quickly through 
the loose and well-aerated ridges It enables 
the plants to be sown in mote tegular lows, and 
the land to be more easily cultivated dui mg the 
eai ly growth of the crop Weeds can be more 
effectively kept down, and the tan nips are kept 
drier on w*et l.iml Hand hoeing and singling 
can be done moie quickly and cheaply, and also 
at an earlier penod, when the plants suffer less 
injury fiom the opeiation. For these reasons, 
wherever the lamfall is sufficient the practice 
of ndging has been umveisally adopted When 
the land lias been set up m i ulges the turnip 
seed should be sown at once while the tops still 
lemain moist, but if the land be lumpy a light 
harrow may be first run over tlie ridges to throw* 
the lumps into the furiows. The closer the seed 
barrow follows the ridging plough the better. 
Delay in sowing after the ridges have been opened 
is very apt to cause a slow and irregular biaird. 
Sw*ede turnips should all be sown in Scotland 
during the month of May, but whites, and even 
yellows, can be sown during the first fortnight 
m June. The latter half of May is the favourite 
period. If sown too early the young plants are 
liable to be damaged by night frosts. In the 
south of England the month of June is regarded 
as best, but sowing may be continued up till the 
middle of July. None may be sown before 23rd 


May. Early sown turnips in the south of Eng¬ 
land attain to full foliage about the time of the 
greatest summer heat and drought, and arc then 
very apt to be destroyed by mildew (see art. 
Mildew*). Late sowing also lessens the tendency 
of the turnips to run to seed in autumn. On 
the ridges the seed is sown by a special turnip 
barrow (oi drill) winch deposits it in two rows 
at a tunc On light dry soils the seed max be 
deposited at a depth of 1 in On wet soils ^ in 
is enough. Sometimes light l oilers are attached 
to the barrow which com pi ess the soil on the 
top of the seed This is advantageous on light 
dry soils, but on stifler or wetter soils the rollei 
should not be used On the flat the seed may 
be sown by means of the corn drill specially 
adjusted or by a special turnip drill, the land 
being first rolled Sometimes manures and 
seeds are sown by the same machine, the mini- 
mes being sown before and beneath the seed 
On verv (by soils the manure is sown mixed 
with wat-ei, and the seed is also sown by this 
watei drill See arts. Drills, Watek Drill 
The quantity of seed to be sown max vary 
from 2 to 4 lb per acre ol the smaller seed of 
the white and yellow turnips, and fiom 3 t<> 
5 11) of the larger swede seed of ordinary com- 
mereial quality The germination of the seed 
should always lx* tested, and if it be of high 
germinating peri outage 1 lb less pci aeie <an 
In* used Thick sowing is, howovei, consideied 
safe! on clays, on which the turnips bland with 
difficulty, and it. is icsoited to also on lightci 
soils as a partial piotcction against the ‘turnip 
fix ’, xvliieli in some seasons destroys a huge pio- 
poi turn of the x oung plants (>n the oth< r hand, 
thin sowing economizes seed and has tin* advan¬ 
tage of gmng stronger plants, which suflci less 
<herk when they an* singled Should the young 
plants be destroyed by the flx and resow mg 
become necessaiy, the ridges should be broken 
down bv tbc liairow and the dull cultixatoi, 
then set up again, and immediately aftei wards 
lesoxvn with a thick seeding. I lidcr favour¬ 
able conditions tbc seed germinates quickly, and 
the young plants shoxv in three o? fom days; 
.ind in about tluee weeks from tlit* date of sow¬ 
ing, if they have escaped the attack of the fly, 
they should be ready for singling This stage 
is readied when tin* plants get into the lough 
leaf, and the operation cannot be delayed with¬ 
out injury to the crop. Before the singling is 
done, the land between the lows is cultivated 
twice or three times ley dull cultixatois, by 
which weeds are destroyed, and the eaith is 
cleaned from the ridges close to the rows of the 
young plants The singling is done bx* hand or 
by hand liocs. Singling machines have been 
tried, but none have proved very successful. 
(See Boot Thinnlrs ) When the hand hoeing 
cannot be ovettaken quickly enough they an*, 
however, useful in separating the plants into 
tufts All the plants are lemoved except the 
strongest single plants, which are left in the 
rows at distances which are determined by the 
kind of turnip and the purpose for which it is 
grown. Turnips intended for market-garden 
purposes are singled to 6 in. or 8 in. apart only. 
For ordinary farm purposes the usual distance 
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apart is about 12 in., but it may vary between 
9 in. and 14 in. The closer singling, however, 
is preferable. With wider singling, larger in¬ 
dividual bulbs can be grown in favourable sea¬ 
sons, but the total number is very much less. 
At 9 in. apart m 27-in. drills the number of 
bulbs possible is 25,813 per acre, whereas at 
12 in. apart it is only 19,360, and the total 
weight of crop per acre will usually be less. 
In many seasons the largest sizes of bulbs can¬ 
not be grown, and m general it is easier to grow 
bulbs of medium rather than of very laige size 
The large-sized roots also contain more watci, 
are less nutritive, and aie worse keepers The 
larger roots aie more exhaustive to the soil 
because they contain more* ash, and they aie 
less likely to be matuie when laised Close 
lather than wide singling is, therefore, on eveiy 
giound to be preferred. After the singling has 
been completed, cultivation between the dulls 
has to be continued to loosen the earth and to 
keep down weeds, which grow freely between the 
lows of turnips, and these tillages may be re¬ 
peated eveiy ten days or so Some two or three 
weeks after the singling, the eiop must be gone 
over again with the lines to clean out weeds 
that may have grown on the tops oi the ridges, 
and to complete the singling. The cultivation 
between the ridges must be continued as long 
as the horses can walk between the lows with¬ 
out doing injury to the growing turnips, aftei 
which, on dry land, all tillage ceases On wet 
soils the final opeiation may consist m earthing 
the turnips up at the sides by means of the 
dull plough This keeps them drier, but is 
otherwise disadvantageous, as it cm outages the 
growth of lateral roots m the bulbs and makes 
them moie difhc ult to clean when raised. 

The t in nip ei op cannot be successfully grown i, 
unless on soils exceptionally i ich in available 
phosphates, without a dueet application of man¬ 
iocs The most common piaitue is to give 
diessings of fanny ai d manuie with the addi¬ 
tion of some ai tilieials The dop can begiown 
on farmyard manure alone, but the practice is 
not an economical nor a good one The giovvth 
of the plants is slowei in the eai ly stage's, w hen 
Mpid progress is most desirable m ordei that 
they may escape the ‘ fly ’ attack, and that a 
good yield may be got even m an unfavourable 
autumn Moreover, if the dressing of farmyard 
manure be large, the bulbs pioduced are liable to 
be soft and watery, easily succumbing to disease 
attacks, and bad keepeis in winter. A bettci 
piaetiee is to give a moderate dressing of fai in¬ 
yard manure amounting to about 10 tons per 
acre, and to add a small quantity of a i caddy 
available nhosphatie manure In good turrup- 
growing districts tins may be of the amount 
of 5 ewt. per acre of superphosphate, or of a 
combination of superphosphate with basic slag 
oi bone flout. The addition of nitiate of soda 
or of sulphate of alnmonia will increase the 
yield of ciop; but these manures added to 
farmyard manure tend to produce soft and 
W'atery bulbs, and their employment is probably 
not profitable. Where farmyard manure is not 
available, the turnip crop can be grown quite 
successfully by dressings of artificial manures 


alone. The most important ingredient of a tur¬ 
nip manure is phosphoric acid, and multitudes 
of experiments carried out all over the country 
have demonstrated that on all sorts of soils the 
application of 4 or 5 cwt. per acre of readily 
available phosphates will produce a good nop 
of turnips. The phosphates may best be given 
in a combination of several forms, superphos¬ 
phate, with basic slag, or with steamed bone 
floui, being very suitable. On chalk soils supei- 
phospliate alone should be used, and on peaty 
sods slag or bone floui. On fields liable to 
sutler from finger-and-toe, the use of the latter 
ma.miies is also to be prefeired. To obtain a 
full ci op, however, the addition of nitrogenous 
and potassie manures is also necessary. On 
most soils the latter may be given most effec¬ 
tively and economically either in the form of 
kamit. or of the potash manure salt, which may 
be applied in a quantity equivalent to 3 to 
4 ewt kamit per acre On some alluvial soils 
the potash manures have been found unneces¬ 
sary , but on all light and medium soils, on 
peats, and on poor clays they produce a very 
considerable liinease of crop The nitrogenous 
manures aie somewhat irregular in their effects, 
vaiving with the condition of the soil anti tin* 
nature of the season, but, as a rule, A ewt. pel 
a< re sulphate of ammonia applied just before 
sowing, and -A cwt. nitrate of soda applied as a 
topdiessmg aftei the plants have been thinned, 
will give a profitable increase of crop. Other 
nitrogenous manures winch may be substituted 
f«.i these m whole oi in jiait aie nitiate of lime, 
lime nitrogen, and the ainmoniacal guanos. A 
(ombinatnm of nitrogenous and of phospliatic 
manures is preferable, in the treatment <»f the 
tin nip eiop, to the use of one manure onlv of 
each kind It is very necessary that the eaily 
growth should be foieed by the use of quick- 
acting manures like nitrate of soda and super¬ 
phosphate, hut as the tin nip lias a long growing 
season extending right through the autumn, it 
is desiiable also that these immediately avail¬ 
able manuies should be combined with otlieis 
of somewhat slower and more prolonged action, 
like sulphate of ammonia, basic slag, and bone 
floui. The (plantitles given of all the manuies 
are such as would be employed in the best 
turnip-growing districts of Scotland, Ireland, 
and paits of the north of England In the 
south of England, where the crop yields aie 
usually smaller, the manures may be given m 
less quantity, and supei phosphate alone is fie- 
quently r the only artificial manure employed 
In regard to the best manner of applying 
the manures, mil'll dittcience of opinion and 
| of piaetiee exists as to whether farmyaid imin- 
j me should be ploughed into the land m winter 
or put in the drills m spring just befoie the 
seed is sown. (For a discussion of this ques¬ 
tion see arts. Farmyard Manure, and Winter 
Manuring) If the manure be applied in the 
autumn it should be spread ovei the sin face of 
the stubble as soon as it has been put out on 
the field. Too often it is left to sit for a con¬ 
siderable time in small heaps before it is spread, 
which is a certain source of loss After spread¬ 
ing, it should be ploughed in with as little 
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delay as possible. When the farmyard man¬ 
ure is applied in the drills m spring, it should 
also be covered at once after it is spread and 
before it has become dry. Any artificials to 
be given should then be sown on the top of 
the farmyard manure, and they should be 
at once covered by closing the drills. When 
superphosphate and basic slag are both to be 
used, they should not be mixed, but should 
be sown at two operations, the one after the 
other. Nitrate of soda and nitrate of lime may 
be applied either m the drills or as topdress- 
ings after the turnip plants have been singled, 
the best practice, if no other nitrogenous man¬ 
ure is employed, being to divide the dressing, 
and to apply half one way and half the othei 
Should either of these manures be given along 
with farmyard manure, they should not be 
allowed to come into direct contact with it, or 
a loriS of nitrogen is liable to take place. Top- 
dressings of nitiogenous manures should be 
applied immediately after the singling of the 
young plants. Sulphate of ammonia and lime 
nitrogen, if used, should be applied m the drills 
The growth of the turnip nop continues into 
the autumn months, and it the wintei be mild 
may go on till Christmas in the case of late-sown 
swedes When fully mature the leaves wither 
and fall down, and the crop is then ready for 
raising. White turnips, if sown m good time, 
may be icady for use m September, and if con¬ 
sumed befoie they aie matuie, leaves as well as 
roots aie fed to stock Yellow* turnips will be 
leady for use in October, and swedes in Novem¬ 
ber Tt is the usual practice to laise the swedes 
in this month in all districts wlieie piolonged 
or severe frosts aie common. On low-lying 
farms near the sea-coast, 01 in mild districts 
where frosts are seldom severe, the a op is fre¬ 
quently left in the lield during the whole winter 
to be raised as required, or to be fed to sheep 
on the ground. White turnips, if ripe, aie 
easily destroyed by frost, but yellows 01 swedes 
aie not injured by a moderate frost if not too 
prolonged. A severe long-continued frost, or 
a frequent alternation of fiost and thaw*, wulJ 
ultimately, however, destroy the whole crop. 
Various methods of preserving the roots aie 
adopted, of which the most common is to raise 
and top and tail them, and then place them in 
large oblong pits m the held, which are covered 
with loose straw or with a few inches of earth 
A better method is to store them in little coni¬ 
cal heaps on the field, each heap to contain 
about two cartloads and to be covered with 
3 or 4 in. earth. This involves a considerable 
amount of labour, but is the most efleetive 
method of keeping the turnips sound In larger 
heaps or pits some amount of fermentation and 
heating usually takes place, accompanied by the 
rotting of some proportion of the roots. This 
may be partially prevented by leaving the heaps 
uncovered for some days, and by inserting mi- j 
merous ventilation pipes along the tops of the 
pits after they have been covered with earth A 
common method of preservation is to cover the 
turnips in the field by ploughing them in This ( 
may lie done by opening a furrow* with the j 
single mould-board plough Two rows of tur- j 


nips are pulled and set in the furrow, and the 
j ploughed-out soil is ploughed back over them 
with a deep furrow'. When the roots are wanted 
they are ploughed out again. In this method 
the roots are kept m a very fresh condition till 
needed for use, and not much loss is liable to 
be incurred unless in exceptionally severe win¬ 
ters There is, however, a considerable amount 
of labour involved, and there may be additional 
expense in the extra cleaning required l>y the 
ploughed-up loots. 

The average yield of the crop is usually put 
at about 20 tons roots per acre, but there is 
much variation according to soil and season. 
In the south of England, crops of 10 to 15 tons 
arc common, while in good turnip districts m 
Scotland the crops usually amount to 525 to 
30 tons per aeie A maximum yield is about 
35 tons per aeie, which is, howevei, rarely ob¬ 
tained Tin. feeding value of the roots is esti¬ 
mated to he about 7.v or H*. per ton, while a 
common selling price in districts remote from 
j city maikets is l().«e per ton 

I The roots are used foi feeding sheep and 
cattle, and to a slight extent as a human food 
The turnip when giown m a suitable climate is 
a healthy eiop, but is liable to be seriously 
damaged, and even totally destroyed, by the 
vindent fungoid disease commonly known as 
4 tinger-and-toe ’ (see art. Finuku-and To*.) 
It is also attacked by vanous insect pests, ot 
which the most destructive is the "turnip fly’ 
(see art Piiyllotreta nkmoiium and others) 
For costs of cultivation see art Lifiorn 

[ll V w ] 

Tithnic, (« a itDivs The wild tin nip {Jlrussicu 
Rapa) is a native of Euiope, including, it is be¬ 
lieved, the British Islands The roots weie used 
as a vegetable by the ancients, but only of late 
years has the value of the green tops been re¬ 
cognized as a substitute foi cabbage Being a 
biennial the plant takes two veais to grow* to 
the seeding state The best soil for turnips is 
a light, sandy loam, heavy soils pieventing the 
propel development of the roots and encourag 
mg eai ly seeding Eithei organic or morgana 
manures may be applied with advantage accord¬ 
ing to the nature of the soil, the best 1 icing farm¬ 
yard manuic, hone dust, and superphosphate 
The time foi sowing vanes between January or 
February for the late sorts, up to dune or duly 
foi the autumn or winter crop, the sowing being 
| eithei* broadcast <n in drills Early sowings re- 
quue to be made in frames or on a warm sunny 
border, piotection being given in severe weather 
Turnips grow best when they leceive plenty of 
moistuie, and a waim, moist season, w*ith not 
too many dry, sunny days, is necessary to ensure 
the roots being tornlei and succulent In dry 
weather they should be well watered. Thin¬ 
nings should commence as soon as the seedlings 
are well above ground, the ultimate distance 
between the plants varying according to the size 
of root required. As a general rule it is best 
to leave a space of 4 in. between the smaller 
sorts, and C in. between the larger ones. Fre¬ 
quent hoeing ensures aeration of the soil, and 
keeps the weeds down at the same time. To 
store turnips the tops should he taken off and 
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the roots stored as for potatoes. Turnip tops 
aie the young leaves produced in early spring 
from roots of the previous year. Some gardeners 
lift the roots in November and place them close 
together in a cold frame, where they develop 
succulent little heads of leaves m midwmtei. 
There are long- as well as round-runted turnips, 
the former being little grown in this country, 
although in favour amongst Continental grown s. 
The best aie* White Milan, a small early va¬ 
riety, useful for forcing, Jersey Lily, small, 
smooth, half eaily, l^ate Dutch, late, one of 
the very best for general use; lied (llobe, flesh 
white, grows well on heavy soils; White Hound 
Kpern.iy, very early, and an excellent keeper; 
Orange Jelly, flesh yellow and without fibres, 
tin mug to a jelly-like mass when boded 

[w w 1 

Turnip and Swede. Parasitic 
Fungi.— Decay ok ‘Hoots’ — Fmgei-and-toe, 
one of the most, destructive loot parasites, is 
dealt with in a special aiticlc (see Finuer-and- 
Tok) Keveial othei foims of dot a}, occui- 
ring commonly amongst ‘ roots * m autumn, have 
lecently been traced to the action of teitam 
bnctena and fungi Frequently the ‘roots’ 
appeal sound externally, and the mist hit f on 1 \ 
becomes evident on closer inspection The lots 
astiihetl to huctetial .ution arc as folit>ws 
‘white lot ’, knowui by the ‘loot ’ becoming an 
evil-smelling mass of soft pulp with a whitish 
or greyish colotii , ‘brown mt with the ]>ui]> 
tinning biowmsh oi blackish, but lemaining 
firm to the touch; 1 black div lot’ of swedes, 
with a black or hi own (.lacked and div cavity 
inside the ‘root’ Jn each case definite forms 
of bacteiia have hcen isolated, and w'hen mtio- 
duced into wounds in sound tubers, the parti- 
( ulai disease has appeared 

Another foim of root decay in sw r edes has been 
tiaccd to a fungus (P/ionta); the symptoms aie 
loss of the pm pie coloiu, followed bv (‘lacking t*f 
the ‘root , the div spots becoming studded with 
bl.it k points, the spoie-cases of the fungus 

Tteatmrnt —Follow the course piestribed for 
‘ (niger-aiid-toe’ disease, especially in preventing 
lotteu ‘loots’ getting into manure and so be¬ 
coming disjiersed from field to field. Since in¬ 
sects and slugs by causing wounds assist infec¬ 
tion, any measures directed against them will 
aid in suppressing bacterial attacks 

Leaf Mildew.- When the growth of young 
plants is retarded by dull cold weather or Ivy 
drought, mildew sometimes appears on the foli¬ 
age ; the Turnip Aphis generally infests the 
plants at the same tune. Two fungi may be 
present; downy putrefactive mildew' (Perono- 
spora parasitica), so-called because the leaves 
generally become discoloured and rot; powdery 
mildew ( Prysiphe ), which is more likely to ap¬ 
pear in dry weather, causes the foliage to be¬ 
come sticky and dusty-like, hut without rotting. 

Treatment. —Where the crop has not been 
‘singled’, this should be done as soon as pos¬ 
sible No results have been published on spray¬ 
ing, but the spraying mixtures used for the 
potato crop should^ check mildew. 

Seedlings sometimes damp off when too closely 
sown, or during wet weather; early * singling ’ 


will check this (see Cabbage—Fungus Dis¬ 
eases). [w. g. s ] 

Turnip, Insect Enemies|of.— The chief 
insect pests of the turnip crop are. Phyllotreta 
nemorum (Turnip Flea), Plvtella maeulipennis 
(Diamond-back Moth), Ceutoriu/nchus suleicollis 
(Turnip (tall Weevil), C. assimifis (Turnip and 
Mustard Seed Weevil), Meliyethes aniens (Blos¬ 
som Beetle), Athalia spuiarvm (Turnip Sawfly), 
Aphis raptr (Turnip Aphis), Agmotes Itneatus 
(Wireworm). All these insects, their mode of 
attack and methods of prevention, are desciibed 
under their zoological designations See Phtl- 
LoTKETA, PLUTELLA, &( 

Turnip Cutter, Turnip Cleaner. See 

Hoot (’utter; Root (‘leaner. 

Turnip Thinner. See art Hoot Thinner 
Turnstone (Strepsilas inter pres), a small 
species of plovei The general colour of the 
male in the breeding season is black on the 
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breast, and black and chestnut on the dorsal 
surface, the ventral suiface being pure-white. 
The females, the young buds, and the males 
m wintei plumage are less strikingly coloured 
The total length of the bud averages H m. The 
Turnstone is known in the Butish Isles princi¬ 
pally as a spring and autumn migrant, though 
in Cornwall and on other parts of the south 
coast they temaiii thiough the winter They 
breed in arctic and sub arctic countries, the 
northward migrations taking place in May, 
and the southward in August, and September. 
During these migrations many of the birds 
cover immense distances, for during the winter 
they extend as far south as the Cape of (rood 
Hope, Australia, and Tierra del Fuego. Tt is 
probable, therefore, that some of the birds fly 
the entire length of the continent of America 
tw ice every year They frequent the sea-coasts, 
and are seldom to be seen inland Their name 
is derived from the curious habit they have of 
turning over pebbles m search of the insects 
and other little arthropods to be found under¬ 
neath. It is a curious and interesting sight to 
watch them when they are busy feeding. With 
their quick and active motions, the flat stones 
and pebbles are seen flying in all directions. 

[h. s. r. e.] 

Turtle Dove ( Turtur communis) —Tliis 
migrant species arrives in April, and leaves m 
September or later. It is chiefly found in south 
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and central England, but it ranges to the ex¬ 
treme north of Scotland. Smaller than the 
other British doves, it can be distinguished by 
its tortuous flight. The prevailing hue of the 
plumage is grey, but the back is brown; there 
is a black-and-white patch on the neck; and 
white is found on the lower breast, and laterally 
at the tip of the tail. The beak is brown and 
the legs are red. Seeds and grain constitute 
the food, and as these mostly belong to culti¬ 
vated plants the species is decidedly harmful. 
The stick nest is constructed in trees ratliei 
near the ground, and the two eggs aie white in 
colour. [j. li. a n.J 

Tusser, Thomas (1 f>24 80), a celeluated 
agricultural writer, was born at Kivenliall, a 
village in Essex. Commencing life early as a 
ehouster at the Collegiate chapel of Walling¬ 
ford, in Berkshire, he figures successively as 
a ehouster in St Paul’s Cathedral, as a student 
at Eton ami theieaftei at Cambridge, and as a 
retainer about the court of William Lord Paget 
On retiring from the court lie marned and 
settled down on a faun near Cattiwade, in Suf¬ 
folk. lie was not, however, destined for the 
peaceful enjoyment of an agi lcultural vocation, 
and later on we lind him serving, now in one 
occupation now m another, and buffeted about 
from plaee to place as the exigencies of life 
demanded Ultimately he removed to London 
and died there. 

Tusser’s famous work, which forms, with Ins 
companion work The Poirites of Good Huswifei y, 
his chief claim to the remembrance of postent\, 
fust appeared m 1557 under the title of A Hun¬ 
dred (food Pom ten of llusbanderie, and was sub¬ 
sequently enlarged to embrace Five Hundred 
Good Pointes of H usbanderie Tins unique w ork 
is written in verse, and abounds m maxims 
and precepts relating to the husbandman’s ait 
Every phase of farm practice and rural life is 
deftly described in his lines, winch thus hum 
a valuable source of information on the agri¬ 
culture and customs of Ins tune. His style is 
original and attractive. Many practices regard¬ 
ing which opinion differs to the present day, 
were evidently the subject of discussion m Tus- 
ser’s time. Thus, thick and thin seeding had 
their respective advocates, and Tusser rhy mes— 

‘ Though beans be m sowing, but scattered in, 

Yet wheat, rye, and peaaon, I love not too thin 
Sow barley and dredge with a plentiful hand. 

Lest weed, stead of seed, overgroweth thy land 

With regard to the application of farmyard man¬ 
ure, lie enters on even moie debatable ground - 

‘ Who biyeth on dung, eie lie layeth on plow. 

Such husbandry usetli, as thrift, doth allow; 

One month ere ye spiead it, so still let it stand. 

Ere ever to plow it, ye take it m hand ’. 

As a just and equitable distribution of the 
produce of the grain harvest, he advocates as 
follows:— 

‘ 1 . One part cast forth, for rent due out of hand; 

2 . One other part, for seed to sow thy land; 

3 . Another part, leave parson for his tithe; 

4 . Another part, for harvest, sickle and scythe; 

5 . One part for plough-wright, cart-wright, knacker 

and smith; 

6. One part to uphold thy teams that draw therewith; 


7 . One part for servant, and workman’s wages lay; 

8. One part likewise for fill-belly day by day; 

9 . One part thy wife for needful things doth crave; 

10 . Thyself and child the last one part would have 

He adds— 

‘ Who minds to quote 
Upon this note 
May easily find enow; 

What charge and pain 

To little gam 

Doth follow toiling plow ’. 

[j 

Tussoc Grass, a synonym for Tufted 
Hair Grass (see Aiua). Another Tussoc Grass, 
Dactylis cwspitom, a native of the Falkland 
Islands growing in huge clumps oi tufts, has 
been tried in this country as a forage plant, 
and is also grown foi other purposes. 

Twist of Intestine.— A fiequently fatal 
termination of colic or gripes is due to twist, of 
the bowel. The muscular coat of the intestine 
is thrown into spasm, with the result of twist¬ 
ing, looping, and even tying a knot in the small 
gut. which cannot be unloosed, but in the ma¬ 
jority of eases leads to obsti uction, distension, 
in flail miat ion, and mortification It is gene¬ 
rally believed that some twists are naturally 
released by the subsidence of the spasm A 
tradition of the stable exists which forbids the 
griped animal to go down and ioil, lest this 
act ident to tin* gut should occiii Tin* majority 
of modem \eterinary surgeons favoui the adop¬ 
tion on the pait of the patient of any attitude 
which appears to give relief, and deem it as 
likely that a twisted bowel may become undone 
b\ such movements, and attribute the twist, to 
the cause above stated, and as having probably 
occurred prior to the desire to roll (see Colic) 
Twist of the intestine sometimes occurs m 
steers, and is known as gut-tie It is caused by 
the adhesion of the spermatic cord following on 
east.iat ion, and the looping of the small intes¬ 
tine aionnd it. Pigs and puppies sometimes 
get twisted bowel through the action of large 
numbers of asearides in the small gut. Opera¬ 
tion oflers a small measure of hope, but can 
seldom be attempted m time. [n. l ] 



Twitch, a useful but much-abused imple¬ 
ment for the restraint of horses by compression 
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Twitch Grass 

of tin* upper lip, winch contains a plexus of 
nerves, ami is therefore highly susceptible to 
the cord passed around it and tightened by 
twisting the stick to whi< h it is attached, usu¬ 
ally through a hole bored near the end. Grooms 
should not be allowed to employ the twitch on 
the ear of a restless horse, and on no account 
apply it to the tongue, as much cruelty and 
serious injury have been thus caused [h I,.] 
Twitch Grass, a pestilent weed grass on 
cultivated laud. See Couch. 

Tylenchus, a genus of minute worms com¬ 
monly known as eelwotms, and belonging to 
the Neniatoda. The best-known example is 



Ti/fenchvs derastatnx (Stem Eel worm) 


1 Eel worm 2, Young form just emeiged from egg 
Eel worm ami egg m plant tissues (1, much magni¬ 
fied . ’ and 3, more highly magnified ) 

T dcra&tatrix, the stem eel worm, which is be¬ 
hoved to be the cause of one form of clover 
Sickness', and is certainly the cause of the dis¬ 
ease known as ‘tulip-root* in oats. The worms 
seldom exceed ^ in m length, and they occur 
in myriads in the diseased stems. Rye, buck¬ 
wheat, and potatoes are also attacked by them, 
and they also allect certain bulbs, such as onions 
and hyacinths. They are found, too, in several 
grasses. The soil in which diseased plants are 
glowing becomes infected, and the worms, or 
their eggs, can remain in it for a long time 
without losing their vitality. They may be 


— Tympanitis 

carried from field to field in the soil clinging 
to the horses’ hoofs or to the labourers 1 boots, 
and even the manure from animals fed upon in¬ 
fested crops may communicate the disease to new 
areas. In case of attack a dressing of sulphate 
of potash has often proved beneficial. Other 
remedial measures are deep cultivation, and 
a propci legat'd to iotation, so that no «*rop 
subject to the disease shall follow one m 
which it has occuired without a considerable 
interval 

T. tntici (- T. scandt'ns) attacks w heat, though 
the disease it causes is seldom serums It gives 
rise to the curious galls m the wheat car known 
\aiiously as ‘cockles’, ‘pmpies’, oi ‘false ergot’ 
On examination these aie found to be full of eel- 
worms, and as the galls take the place of grain 
the yield is diminished [c w.] 

Tympanitis.— This term is generally ap¬ 
plied to a drumlike condition of the abdomen, 
in which distension of the stomach has advanced 
until the subject of it is threatened with death 
by piessuie upon the vital organs. Veterinary 
doctors also recognize a condition of tympany 
as affecting the intestines or some portion of the 
abdomen besides or independent of the stomach. 
In hoises, the tympany of flatulent colic (sec 
< ’olio) often distends the flank, giving the ab¬ 
domen an oval appeaiance. Calves, pigs, and 

n ues too early weaned, and distended either 
hud foods oi wind, are common objects on 
badly managed faims Foi an houi the dys¬ 
peptic calf will be seen distended, and before the 
next meal the flanks will have fallen in and the 
animal looks hollow. This is not consistent with 
good thriving, and any disposition to tympany 
should be treated as a seuous matter. Tympa¬ 
nitis of the acute kind in cattle will be found 
undei the heading Blown The reader is also 
refeiml to ai tic Its dealing with indigestion, 
impaction, and colic as causes of tympanitis; 
the malady being a lesult of disturbed function 
rather than a disease of itself. 

Treatment . — As a rule, a suitable aperient 
should fust be given, and of these castor oil and 
linseed mixed is the most suitable for cahes 
and oldei horned stock; castoi oil alone for pigs 
and puppies. Oil lias the effect of dissolwng or 
masking gases, as well as gently removing the 
offending material In the young a more easily 
assimilated ration is needed, and smaller meals 
at shorter intervals. Colts belonging to woi king 
dams often suffer from extreme distension as 
a result of waiting too long and filling them¬ 
selves too quickly from mares heated by labour. 
In extreme cases, where life is in danger, the 
side may be punctured and the gas let out, 
as advised in the article on Blow'n or IIoven 
already referred to. Chronic tympanitis is evi¬ 
dence of chronic indigestion, and the cause must 
be sought and removed. It is sometimes dis¬ 
covered after death to have been the result of 
a foreign body, as a piece of wire or other object 
immovably fixed in some part of the viscera. 

[h. l.] 
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Udal Lands- — Under the feudal system 
lands are held under condition of fealty or hom¬ 
age to a superior, of which the modern equivalent 
is a money payment or feu duty As opposed 
to this, lands are said to he allodial when they 
are held independent of a superior; and the pro¬ 
perty in land in Orkney and Shetland, while 
under Norwegian rule, was free from all burdens 
analogous to the feu duties or services which 
were exigible from land in Scotland under the 
feudal system. The only burden was a govern¬ 
ment tax called Skat, and an exemption from 
this tax was given to lands enclosed for culti¬ 
vation, which were known as vddl or free lands 
After the annexation of the islands to the < Jrown 
of Scotland m the 15th centuiv, the feudal sys¬ 
tem was partially adopted, and has gradually to 
a large extent superseded the old udal holding 

L'< B-J 

Udder, Diseases of*. See arts Mam- 

MITIS; (rAllOKT; PnSTITLATION; WARTS; WoUNDS; 

Tubkuoolosis. 

Ulcers and Ulceration. — An ulcei is 
a son ill which there is loss of substance. 
Wounds icpresent divided tissues; ulceis are 
the result of death of tissue. Ulceis may follow 
on wounds that have occurred in structuies in¬ 
disposed to heal for want of blood supply, as 
when the cartilage of a dog’s eai is injured 
The friction and dnt which entoi a hoise’s 
cracked heel lead to ulceration The disease 
known as occult spavin is due to ulceration of 
the cartilage within the hock joint. Uhela¬ 
tion of bone occurs when injury and exposure 
takes place There ale specific ulcers of gieat 
importance to animal owners, as will be seem 
by rcfeience to the ulcer of glanders inside the 
nostrils of lienses, the ulcers which icsult fienn 
premature rupture of the pocks of the cow and 
sheep. The sores in the tongue caused by a<_- 
tinomycosis take on the nature of ulcers A jut 
or depression is usually seen a ragged margin, 
and an area within it which has been deprived 
of more or* less normal tissue. A few', with 
inflamed edges, need poulticing and emollient 
treatment; but the majority are of the w'cak or 
languid type, and require stimulation with con- i 
stringing or caustic agents varying in strength 
from alum to nitrate of silver, and including 
the sulphates of iron, copper, and zinc In a 
few instances the hot iron may be employed 
with advantage. [ 11 . n.] 

Ulster Large White Pig.— The history 
of the Large White Ulster pig, which has recently 
attained to the dignity of a Herd Book, is wrapped 
up in obscurity. According to information sup¬ 
plied by some of the oldest breeders, the type of 
ig which prevails in the province of Ulster has 
een in existence for over half a century, while 
others assert that it has been bred for a much 
longer period. However this may be, the va¬ 
riety is so thoroughly established and breeds so 
true to type that it has every claim to be recog¬ 
nized as distinct. 

In appearance the Large White Ulster closely 


resembles the Large White (York), except that 
its ears are long, thin, and inclined well over 
the eyes. The latter is considered a vital point, 
as it contributes materially to a quietness of 
habit, and renders the animal peculiarly adapted 
to field grazing. Another difference is in regard 
to coat, which is small in quantity, and fine and 
silky in texture, thereby indicating a thin skm, 
so much desired by the high-class bacon cuier 
Owing to its pi oductiveness—the average litter 
numbering adozen—and its early maturity, being 
ready for killing, under normal feeding condi¬ 
tions, when twenty-four weeks old, by' which 
time it weighs about 200 lb. (dressed poik), it 
is preferred to other breeds by the majority of 
breeders and feeders m UIntel, who want a quick 
return for their money. 

With the object of eflecting, if possible, an 
improvement m the native stock, the Loyal 
Ulster Agneultur.il Society, after consultation 
with breedcis and feedeis of pigs, and baton 
curers in the province, dot ided m 1907 to insti¬ 
tute a Begistei of tin* breed, eligibility of am 
inals for registration being loi the ptesent deter¬ 
mined by the result, of inspection made at \ annus 
ecu ties throughout Ulster at a stated pei lod 
each year. The natural outcome of this scheme, 
which has met with unanimous appioval and 
support of breeders, has been a distinct i.using 
of the quality ail round , ami judging by the 
enthusiastic wav it has already been taken up, 
there is little doubt that in the near future the 
bleed will undergo tapid improvement, and be¬ 
come, as it is fitting it should, an ideal bacon 
1»M 

The standard dem upturn and scale of points 
are as follow 

Head —Modelately long, wnle between the eais ‘> 
Ears.- jjong, thin, and inclined well over the 
face . U 

Jntrl —Light . . ■» 

Neel - Fairly long and muscular . 2 

Chest. Wide and dee]* . .‘t 

Shon/dn s Not coarse, oblique, narrow plate K 
Leys —Short, straight, and well set, level with \ 
the outside of the body, with flat l>one, not | 
coaise . . . j 

Pasterns —Straight . f 

Bad- Ixrng and level (rising a little to centre 
of hack not objected to) 12 

Sides —Very deep ... 10 

Ribs .—Well sprung ... "» 

I Ann. — Broad .... , ‘A 

Quarters —Long, wide, and not drooping 8 

Hams .—Large and well filled to hocks . 12 

Belly and fianl .—Thick and well filled . . 

Tad .—Well set and not coarse . . 1 

Skm.— Fine and Boft ) . 

Coat .—.Small quantity of fine silky hair/ * 

Total . 100 

(Rejections 

Head .—Narrow forehead. 

Ears.— Thick, coarse, or pricked. 

Coat .—Coarse or curly; bristly mane. 

Disqualification 

Colour .—Any other than white. [k. m‘r.] 
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Umbelllfferse is the name applied to a na¬ 
tural order of herbaceous dicotyledonous plants 
easily known by the hollow stem, the repeatedly 
divided leaves, and by the numerous small flowers 
arranged as compound umbels. The distinctive 
features of the flower are its minute petals, not 
grown together but free, and its ovary on the 
outside, i.e. inferior. When the ovary matures 
and changes into fruit, it splits lengthways into 
two dry one-seeded pieces called rnericarps, but 
popularly seeds. The geographical distribution 
is wide, chiefly throughout the temperate zone 
of the Northern Hemisphere. Tn Persia and 
Tibet many species grow as tall as a man, and 
yield gum resms useful as drugs. 

Agriculturists class the various plants as Culti¬ 
vated, Weed, Poisonous, and Milk-tainting. The 
cultivated plants include: (1) root crops, e.g. 
Carrot and Parsnip; (2) leaf crops, e.g. Parsley 
and Celery; (3) seed crops, e.g Caraway and 
Coriander. The commonest annual weeds arc. 
Common Beaked Parsley ( Anthriscus vulgaris), 
~HedgePiir8ley(Torilisnodo8a), Shepherd’s Needle 
(Scandix Pecten- Veneris ), and Wild Carrot (Dau- 
cus Carota), usually biennial. The commonest 
perennial weeds are. Goutweed (JEgopodium 
podagraria ), Beaked Parsley {A nthnsem sylves- 
tris ), Earthnut or Pignut ( Conopodium denuda- 
tnm), and Cow Parsnip or Hogweed {Ileracleum 
Sphondylium). 

The poisonous plants of dry land are the 
annual Fool’s Parsley (JEthusa Cynapium ) and 
the biennial Hemlock ( Comum maculatum). The 
poisonous plants of marsh land are. Cowbane or 
Water Hemlock ( Cicuta virosa), Water Dropwort 
(("Enantlie crocata), and Marsh Pennywort (//?/- 
drocotyle vulgaris). Water Parsnip (Slum lati- 
folium) is one cause of taint in milk. 

The products of umbelliferous plants are often 
useful in medicine, e.g. dill water from Anethnm 
graveolens, and gum resins such as Animomacum 
from Dorema Ammoniacum , a native of Persia; 
Gal ban urn from certain Persian species of Ferula; 
and Asafn'tida from Ferula Nart hex of Tibet. 

[a. n. m‘a.J 

Undecorticated Cotton Cake. See 

art. Cotton Cakes. 

Underplanting. See arts. Forestry, 
Sylviculture, Woodlands. 

Underwood. See Coppices; Timrer Trees 
(in law). 

Unexhausted Improvements. See 

arts. Compensation for Unexhausted Im¬ 
provements; Agricultural Holdings Acts. 

United States, Agriculture of.— Com¬ 
pared with Europe and Asia, the United States 
is a young nation, and the agricultural opera¬ 
tions still in their infancy. While development 
has been rapid and on a broad scale, it has been 
effected roughly without regard to permanency, 
without thought as to the effect of the common 
methods upon the soil, without desire to secure 
efficiency and quality,* and without particular 
interest in bringing about changes tnat mean 
a high state of land culture, the maximum yield 
of field, orchard, and garden crops, or* of the 
most economical production of animal products. 

The wonderful results secured already—the 
enormous agricultural output, and the gigantic 
VOL. XII. 


wealth included in the farms, permanent im¬ 
provements, and annual returns—are due in a 
large measure to the intelligence of the people, 
to the original productivity of the lands, to the 
constant and increased use of tools and ma¬ 
chines, to the favourable soil and climatic con¬ 
ditions, to the native plants like corn, potatoes, 
tobacco, and grasses, so admirably fitted for the 
uses of faim animals and men, and to the enor¬ 
mous quantity of other earth products like oil, 
gas, iron, lumber, all of wln< h have contributed 
to manufactures on a large scale—all of these 
factors and conditions have entered into the 
power that has made Ameiican agncultuie such 
a vast, valuable, and so notable an industry. 

But American agriculture has been of a shift¬ 
ing nature. The early settlers introduced many 
desirable European plants; they brought live 
stock from across the waters, and these were 
raised on every individual farm. As a result, 
on every farm the entire needs of the home 
were raised on the holding. The farmer raised 
not only the raw materials, but manufactured 
everything for his own use that was called for 
by necessity. In time this concentrated effort 
gave way to diversification, and a division of 
labour resulted. The canal came, soon to be fol¬ 
lowed by the railroad, and then later by every 
kind of transportation power. Agricultural in¬ 
dustries became segregated or separated or fixed, 
as the nature of the soil or climate or location 
demanded 

Towns and cities sprang into existence. They 
called for food, for law farm matenals; and in 
exchange gave finished products for the home, 
tools and machines for the farm, and luxuries 
for the family. Fiom growing every sort of 
crop, making his own clothing and supplying 
Ins own needs, the farmer changed, and gave 
way to specialization , he cultivated his fields 
and raised his animals, and from the surplus, 
after meeting his own needs, he secured his ad¬ 
ditional supplies from the manufacturing centres 
of the cities and towns. In time, sections be¬ 
came marked as being peculiarly adapted for 
certain lines of crop production; and tnese be¬ 
came centres of supply, giving rise to exchange, 
not only between town and city, but between 
agricultural localities also. For instance, sugar 
cane became a fixture in one section, cotton in 
another, tobacco in another, corn shifted to the 
south and middle west, wheat to the uttermost 
limits both north and west, while live stock 
settled itself where opportunity showed it the 
best prospects. Thus sheep departed from New 
England into Ohio, then into the far west and 
south-west. Beef cattle sought the rich pasture 
lands of the middle and western states. The 
hog followed after corn, and established itself 
where corn, clover, and alfalfa were most at 
home. Dairy farmers, mindful of the worth and 
possibilities of settled communities, congregated 
around cities and towns, and, undaunted by heat, 
snow, or cold, or regardless of scant and rocky 
sture or diminishing returns in hay and forage, 
came fixed in New England and the older 
sections of the country. At the same time, 
farm poultry, wedded to woman and the home, 
became a home necessity in every community, 
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developing all the time until their annual worth 
in eggs and meat equalled nearly twice the 
annual gold output of the entire world for a 
single year. 

The American farmer has produced wonder¬ 
ful growth-yields year after year in ever-in¬ 
creasing quantities, lie has done so largely be¬ 
cause of the extent of his patrimony. He differs 
in this respect from his brother m Europe or 
Asia. Were he to secure from his wheat lands 
an average yield per acre equal to that of 
England, France, or Germany, he would pro¬ 
duce an output equal to that of the entire world 
at the present day. Consequently farmers of 
the United States are looking to Europe now 
more than they have in the past, for suggestions 
and information on questions that concern a 
larger average yield and greater net. returns. 

The Value of Uncle Sam’s Farm. —Ameri¬ 
can farms, together with all improvements con¬ 
tained thereon, with crops, live stock, and all 
other things included, possess a total value of 
more than $36,000,(XX),000. During the year 
1908 the farmeis of the United States pio- 
duced farm products having a value of more 
than $8,000,(XX),000; they received more than 
$1,000,000,000 for the farm products sent out 
of the country. Since the farm products im¬ 
ported for the use of the entire nation amounted 
to but $600,(XX),(XX), there remained m favour 
of the United States a total of more than 
$4(X),000,000 as a result of the exchange. 

The total value of farm property may be 
divided as follows, of lands, $25,000,000,000, 
of buildings, $5,000,(XX),000; of implements 
and machinery, $1,000,000,000; of live stock, 
$5,000,000,000; of products, $8,000,000,000 

Ownership of Farms. —The total aiea of the 
United States is 1,935,000,000 ac of land. Of 
this number 850,000,000, or a little less than 
half, is applicable or devoted to farming opera¬ 
tions. This acreage is divided into 5,135,(XX) 
individual farms that possess an agricultural 
population of slightly more than 12,(XX),000 
people. The average number of acres to each 
farm is 155, or 28 ac to each person included 
in the agricultural population. Compared with 
intensive agriculture m other sections of the 
world, it is readily seen that the United States 
is well able to support from five to ten times 
its present agricultural population. There aie 
vast swamp lands that can readily bo drained as 
soon as the need becomes necessary; and wide 
areas of dry lands, all of winch can be irrigated, 
and thus be made sources of enlargement of 
farm acreage so as to increase the present acre¬ 
age by at least 150,000,000 ac., from which can 
be obtained a corresponding return in yearly 
products. When these lands are drained and 
irrigated they will add at least $5,000,000,000 
to the worth of the farm plant. 

Agricultural Divisions. —The remarkable 
diversity of soil and climate within the limits 
of the United States naturally leads to a pro¬ 
duction of all sorts of horticultural and agri¬ 
cultural products which contribute to the main¬ 
tenance and comforts of man. The geographical 
features of the United States are marked by 
every variety of mountain range, plateaus and 


valleys, measureless tracts of forest, rivers of 
unequalled length, and lakes resembling the 
inland seas of the Old World. But few parts of 
the country can be regarded as uninhabitable, 
and territories formerly unpeopled are being 
made inhabitable by means of irrigation and 
other facilities offered by modern science. 
Throughout the United States there has been 
but one order of things: soils have been re¬ 
claimed, cities, towns, and villages reared, rail¬ 
ways built, and institutions of civilized life 
established. 

Tn the course of this article the agricultural 
divisions as known m common usage in the 
United States will he followed. The following 
classification is just one of many commonly em¬ 
ployed as the occasion demands: (1) In New 
England are included the states of Maine, New 
Hampshire, Vermont, Massachusetts, Connec¬ 
ticut* and Itliode Island (2) In the northern 
states are included New York, Pennsylvania, 
New Jersey, Delaware, and Maryland (3) in 
the southern states are included Virginia, Noi th 
and South Carolina, Georgia, Florida, A labama, 
Mississippi, Louisiana, Arkansas, and Texas. (I) 
Tn the central states are included Ohio, West 
Virginia, Kentucky, Tennessee, Missouri, Illi¬ 
nois, Indiana, and Mulligan. (5) In the western 
or Great Plains States aie included the Dakotas, 
Nebraska, Minnesota, Wisconsin, Iowa, Kansas, 
and Oklahoma. (6) Tn the Pacific and Pocky 
Mountain regions are included Montana, Wyo¬ 
ming, Colorado, New Mexico, Arizona, Utah, 
Nevada, Idaho, Washington, Oregon, and Cali¬ 
fornia 

The smallest of the gioups is New England, 
followed in ordei by the Northern States, Cen¬ 
tral or Middle States, Western or Great Plains 
| States, Southern States, and the California and 
j Kockv Mountain States. Fiom an agricultuial 
standpoint, the richest, most productive, and 
; those playing the largest part m agricultuial 
production are the Middle or Central and the 
, Great Plains oi Western States. These States 
1 are ail tributary to the Mississippi, with its im¬ 
portant branches the Ohio and Missouri meis 
In this great Mississippi Valley arc the n< host 
lands of the country. Here is the centre of corn 
and wheat production, of live stock and dairy¬ 
ing. Heie, too, are the luxurious and abun¬ 
dant pastures oil which are grazed immense 
herds and Hocks; here, too, is centred the great 
body of progressive farmers who stand foi the 
best that is in American agriculture. 

Live Stock. —Nearly every country of Europe 
lias influenced the live stock of the United 
States. Several hundred breeds in all, repre¬ 
senting all classes of domestic animals, have 
been introduced into the United States. In this 
connection it should be remembered that none 
of the ordinary farm domestic animals originally 
existed on the American continent, at least at 
the time of the discovery of America. The en¬ 
tire stock of horses, cattle, sheep, swine, goats, 
mules, and poultry were introduced all since 
America was settled by the early colonists. 
The early stock gradually spread throughout 
the settled communities; but little attention in 
those days was given to either the feeding or 
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breeding of farm animals, and consequently, up 
to within the time that improved breeding stock 
was introduced, the farm stock in America was 
of very mongrel sort. 

From 1800 to 1850 many importations were 
made of superior-bred animals from various 
parts of Great Britain and the Continent. These 
importations have continued until this day; and 
although American farmers are noted for their 
skill in preparing various classes of farm ani¬ 
mals for the market, they have not been very 
skilful in the operations and principles under¬ 
lying the improvement by means of breeding 
and selection. Within the past fifty years a 
marked improvement has been noticed in the 
quality of live stock, but at the present time 
there is a wide range in value and quality 
The vast difference m value is due solely to the 
matter of breeding and feeding. Thus, in one 
State horses are valued at #41, and in another 
at #126; in one State the average value of mules 
is #62, while m another #153; in one State the 
average value of nnlk cows is #17, in another 
#40; stock cattle in one State is averaged at #7, 
and in another at #23; sheep vary fiom #T75 
a head in one State to #5’50 in another; and 
swine from #3 in one State to #12 in another. 

These vast differences in respect to value in 
the different States indicate one of the possi¬ 
bilities before the American farmers. When 
it is recognized that in no state, even where 
the highest price is obtained, is the quality 
what it ought to be in the entire country, it is 
evident that the total value of farm stock may 
be readily doubled or tiebled. Hence stock- 
breeding will become a great item on American 
farms in the future. 

Jlorse Stock .—Among the draught breeds of 
horses the Percheron is greatly in the lead, 
both as to numbers and popularity. Other pio- 
miiient draught breeds are the Clydesdale, Slnre, 
French Draught, and Belgian The Belgian 
horse is enjoying very marked populauty just 
at present it acclimates splendidly, is strong, 
large, and massive-just the sort of annual 
adapted for the large American faun imple¬ 
ments and machines This breed takes well to 
American pastures and forage crops, and when 
fed on them, sets a good pace and does a vei \ 
large amount of work. 

Among the coach or carriage breeds the (Cleve¬ 
land Bay at one time was most prominently 
before the people. This breed, however, has 
given way to the Hackney and the French Coach 
breeds. In some parts of the country the Ger¬ 
man Coach is well liked, but on account of the 
less uniform grade of offspring the breed has 
lost some of tne popularity that it once had. 

The United States Government is now carry¬ 
ing on some breeding operations in the State of 
Colorado, with a view to establishing a breed 
of American Coach horses specially adapted to 
American conditions, and environment. This 
work has been in progress some years, and very 
gratifying results so far have been obtained. 
On the plains and in the mountainous districts 
of western United States there has been bred 
and raised a mongrel sort of horse possessed 
of remarkable endurance, but of no uniform 


type or quality. From some of these were 
selected foundation stock. Carmen, an Ameri¬ 
can-raised Thoroughbred, heads the stud formed 
to produce the American Coach horse. This 
horse, and the mares to which he is mated, have 
been selected from a point of view of good 
action, much substance, superior quality, and 
great endurance. This experiment is being 
watched with interest throughout the country; 
and while, if successful, it will not lessen the 
possibilities of the other breeds, it will con¬ 
tribute to the satisfaction of American horse 
lovers. In this connection it is to be remem¬ 
bered that the American Trotting horse is 
purely an American creation. The original 
blood, of course, was the English Thorough¬ 
bred, and by careful breeding and training 
there has been developed a breed unexcelled 
by any other breed in any part of the world for 
speed purposes. The Ameiican Trotting horse 
enjoys a very wide popularity. There is scarcely 
a community in the entire country that does 
not possess scores and scores of individuals 
with the blood of an American Trotting horse 
running in theii veins. 

Cattle Stock .—Among the cattle breeds, the 
Shorthorn is the most popular and most widely 
distributed beef race of any in the country. 
The other important beef breeds are the Aber¬ 
deen-Angus, Galloway, and Hereford. The 
Angus lias its hugest hold throughout the 
middle section of the country,and has extended 
its dominion into theGreat Plains district. While 
many Heieford herds are also in this section, 
they have gone farther down into the south¬ 
west into the great range distiicts; and there 
tlu> Hereford lias been conspicuously successful 
m improving the common stock of the gieat 
cattle ranges. In this same district the Gallo¬ 
ways also enjoy a great popularity, because o 
then hardiness, their ruggedness, and their 
ability to withstand the hardships of cold and 
stormy winters. A few herds of West High¬ 
land cattle are scattered in various parts of the 
country, but not in sufficient numbers to in¬ 
fluence in any way the general cattle stock of 
the country. 

Among the dairy breeds the Jersey holds first 
dace, followed closely by the Holstein. Both 
needs were introduced into the country about 
the middle of last century, and soon became 
well known wherever dairy cattle were raised. 
The number of individuals imported from the 
Channel Islands and from Holland into the 
States has been enormous; and so numerous 
are both breeds to-day, that there is scarcely a 
section, especially in the eastern half of the 
United States, where both are not as well 
known as the old popular Shorthorn. In fact, 
ho numerous are both of these breeds, that 
there are few people in the country districts 
who are not familiar with both the name and 
the breed. The Guernsey is not so well known 
as the Jersey, but both are popular wherever a 
rich and choice quality of milk is desired. The 
Ayrshire also fills an important place in dairy 
circles, and is best known in the New England 
States and the State of New York. The cow is 
very healthy in the American climate, and the 
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larger quantity of milk she gives over the Jersey 
appeals to many dairy farmers. The one objec¬ 
tion to the breed, however, lies in the smallness 
of the teat. Milking is done in American dairies 
largely by men, who object to the small teat. 

The Dutch Belted, the Kerry, the Normandy, 
and Devon, all have their earnest supporters and 
friends; but these breeds occupy a minor place 
in live-stock affairs. It is to be said about the 
Devon, however, that in the early days she was 
a most popular cow; and it would be impossible 
to say to what extent land had been broken, 
forests had been subdued, logs had been hauled, 
roads had been built, and improvements had 
been made, through the labours of this English 
breed. She was not only famous as a milker in 
the early days, but she was revered as the great 
draught animal of the country. She has been 
displaced solely because other breeds, trained 
and developed to do a more special work, excel 
her m the production of meat, of milk, and of 
butter. 

Sheep. —Among the sheep breeds the Ameri¬ 
can Merino holds tirst place. It was the first 
breed introduced into tnc United States to any 
considerable extent, and so long as the wool in¬ 
dustry remains prominent, the American Merino 
will enjoy applause and employment The 
breed has gone from the most eastern section to 
the most western limits, and has travelled from 
the warmest to the coldest boundaries, and has 
been at home in each and every district where 
both wool and mutton are wanted. The fore¬ 
runner of this breed was the old Spanish Merino; 
and due to the influence of food, climate, and 
soil, the Merino has taken on new character¬ 
istics fitting the breed better t<> the work en¬ 
trusted to it than the old original stock In 
the class of short wools, many flocks of Ram- 
bouillets and Delaines are also to be found. In 
the early days, so popular were these breeds 
that they were raised not only for wool, but 
for mutton also. As mutton producers, how¬ 
ever, they were eventually displaced by those 
English breeds which were better adapted for 
the purpose Of the mutton breeds the Shrop¬ 
shire undoubtedly takes front rank 

After the Shropshiie comes the Southdown, 
Oxford Down, Horned Dorset, Leicester, Cots- 
wold, and Lincoln Some Cheviots are found, 
and not a few Hampsliires Tn respect to the 
last-named breed, on account of the rangy body, 
strong bone, and heavy carcass, the Hampshire 
is more and more coming into popularity. Espe¬ 
cially is this true in those States where pastures 
are abundant and the feed rich and luxuriant. 
There is a fierce battle now being waged among 
the sheep breeds, with the mutton breeds in 
the lead. The Merino is hardly holding its own. 
With the price of wool going down and the 
demand for mutton increasing, the tide is turn¬ 
ing in favour of the medium wool and mutton 
type. 

Swine .—Among the swine breeds the Poland 
China doubtless holds first rank. This American 
breed has been evolved in the great State of 
Ohio down in the corn-producing countries. 
Many old European breeds entered into the 
formation of this particular type, and now for 


more than fifty years the breed has held an 
established position. The Berkshire breed is 
also very popular, and is bred in tremendous 
numbers Many American breeders, however, 
still seek stock from English breeders, and 
bring back each year many superb specimens ; 
perhaps not superior, but fully equal to any 
found in America The Duroc-Jersey, anothei 
American-bred hog, is also popular, especially 
in the middle States, where clover, corn, and 
alfalfa flourish so well. The breed is prolific, 
from ten to fifteen pigs to a litter; red is the 
predominant colour. Tlieir rugged, hardy nature 
appeals to the western farmer. The Chester 
White, together with its kin mate the Ohio Im¬ 
proved Chester, is highly appreciated in the 
eastern States. Both of these are American 
breeds, one a Pennsylvania product and the 
other a product of Ohio. During the past few 
years a demand has arisen for bacon hogs as 
they are called. This demand has created a 
sentiment in favour of the Tam worth, the Hamp¬ 
shire, and Yorkshire breeds. While these long 
have been bred, it is in lecent years only that 
interest and demand have led to the extension 
of then dominions and numbers. 

Considered from the standpoint of the agri¬ 
cultural population, America has four horses to 
every farm, and less than one horse to every 
person, there are five cows to every farm, and 
nearly one to every person; ten meat cattle 
to every farm, and two to every person; ten 
sheep to every farm, and two to every person; 
and eleven hogs to every farm, and more than 
two to every person When considered m con¬ 
nection with the fact that a large number of 
farms and a large agricultural population are 
de\oted to special industries like fruit raising, 
market gardening, tobacco growing, cotton pro¬ 
duction, and gram farming, the enormous live- 
slot k output is quickly seen and appreciated 

Chain Chops —The United States is fortu¬ 
nate in having many grain crops peculiarly at 
home within her borders. Some of these crops 
were given to the world for the first time with 
the discovery of America, and others long known 
as useful have been transplanted to Aniencan 
farms, where they have secured their widest 
utilization. Perhaps in America certain field 
crops have entered moie into history-making 
than elsewhere. It was tobacco in the early 
dajs that gave the colonists their first medium 
of exchange. It was corn that kept starvation 
away and permitted the successful development 
of colonies and sections. These two crops are 
closely identified with the national history. 
Both are great factors in present-day life and 
activity, and both arc strictly American pro¬ 
ducts. In the same history-making class must 
be placed cotton, the crop that led almost to 
the rise of a separate nation, that came nearest 
to the approach of elaborating a landed aris¬ 
tocracy, and that brought on the greatest war 
of modern times. 

Wheat .—The wheat crop is one of the greatest 
American crops, winter and spring varieties yield¬ 
ing each year from 600,000,000 to 650,000,000 
bus. Kansas is the great wheat state, producing 
a little less than 100,000,000 bus., or about one 
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seventh of the entire production of the country. 
Other large wheat-producing states are Ohio, 
Nebraska, California, Illinois, Indiana, and Penn¬ 
sylvania. Scarcely any wheat is produced in 
New England, but little in the northern states, 
and a small quantity in the southern states. The 
wheat area is largely limited to the middle and 
western states. Wheat has been shifting west¬ 
ward for the past hundred years. At one time 
this crop was grown throughout the country, 
but competition has driven the older states out 
of the business of wheat-growing Tt should 
be said, however, on this point, that if the older 
states have given up the production of wheat, 
they have done so to their advantage, inasmuch 
as they have substituted other lines of agricul¬ 
tural effort in its place, like dallying, market 
gaidening, and every phase of live-stock pro¬ 
duction. The average yield of wheat per acre 
is veiy small compared with European countries. 
It varies, year to year, from 12 to 10 bus pel 
acre This lelatively small yield is due to the 
methods of glowing the crop, the idea being 
to use a large acreage, employ little or no hand 
labour, so as to secure a lelatively large total 
amount at the least cost pci bushel, latliei 
than a huge yield per a< re at a heavy cost per 
bushel Consequently, faun implements and 
tools of every nature aie employed m the grow¬ 
ing of tin* <rop In many of the large wheat 
areas the steam engine does all the woik of 
ploughing, pieparmg tin* ground, and seeding 
—all in one operation Wheat, harvest is pei- 
formed entirely by inaehines manufaetured for 
the purpose. The steam thrashing outfit finishes 
the enterprise, and leaves the eiop in condition 
to be shipped to all parts of the world 

Corn (Maize or Indian Corn) — The gieat. eoi n 
crop of the United States is taken from about 
100,(XK),000 ac., the total production being a 
little less than 3,000,000,(XX) bus annually. 
Corn is grown more extensively than wdieat, 
the average being nearly twice as much. It is 
grown from the east to the Rockies on the west, 
and from the northern border to the Gulf of 
Mexico The total value of the crop is about 
$1,500,000,000 on the average. 

The greater part of the coi n crop is consumed 
on the farms where raised, being used largely 
for the fattening of the various classes of live 
stock. 

In the great corn-growing centres must be 
mentioned the states of Iowa, Illinois, Missouri, 
Kansas, Ohio, and Indiana. In the south, while 
a good quantity of corn is raised, not enough is 
raised to meet the requirements of southern 
agriculture. New England raisos very little 
corn for grain, but the silo is very popular for 
storage and as the means of securing a most 
excellent feed. This is because dairying is such 
a large industry in this section of the country, 
and dairying without the silo is not so profit¬ 
able. 

Associated with corn-growing are tlie great 
meat-making industries, hog raising, beef pro¬ 
duction, ana sheep raising. Those states that 
roduce the greatest quantity of corn also pro- 
uce the greatest quantity of beef and pork. 
Corn is used for various purposes besides that 


of feed for farm stock. It is largely in request 
for the manufacture of starch, while for the 
extraction of oil and as a human food, sufficient 
cannot be grown to meet the demands of the 
market. Indeed, more interest is centred in 
the coin crop than any other crop grown in 
the Union. Not only is corn constantly dis¬ 
cussed at all agricultural gatherings and meet¬ 
ings, but earnest study is being given this crop 
m the public schools and m boys’ clubs. The 
latter are now organized in many parts of the 
country, the aim being the study of the plant 
that better seed may be secured and larger 
yields be possible. The impetus recently given 
this king of all crops will, within the next 
twenty-live yeais, probably double its acreage, 
treble its production, and quadruple its money 
value. 

Oats .—Good farming and broad acreage has 
made it possible for the United States to pro¬ 
duce immense quantities of oats. The acreage 
of this crop is well distributed throughout all 
the northern States, the leading ones being Illi¬ 
nois, Wisconsin, Minnesota, New York, Penn¬ 
sylvania, and Ohio, although other sections of 
the country give some attention to this essen¬ 
tially norther u crop. Even in New England 
a considerable area m the aggregate is devoted 
to oats, much of the crop being cut before 
thoroughly ripe and used as oat hay without 
being thrashed. The acreage m the United 
States undei the crop does not change veiy 
much from year to year, and is close to 
30,000,000 ac This is little more than half 
that devoted to wheat, and less than one-third 
of that devoted to corn. Measured in bulk, it 
is about double that of wheat, and one-tliird of 
that of corn. The crop varies in production 
fiom 700,000,000 to 1,000,000,000 bus. The 
demand for domestic consumption is always 
immense, but m years of good-crop production 
there is a liberal surplus for export. 

Barley. — Compared with corn, wheat, and 
oats, the acreage devoted to barley is small, no 
more than 6,000,000 being devoted to this crop, 
from which is harvested from 100,000,000 to 
150,000,000 bus. The leading barley states are 
Minnesota, California, the Dakotas, Iowa, and 
Wisconsin. In the north-west, along the Pacific 
coast, a larger acreage is given to barley than 
formerly. In this section the gram is used 
largely as a feed for live stock. There it takes 
the place of coi n. 

Bye —The total acreage devoted to the rye 
crop averages about 2,000,000, from which resuits 
a total crop of approximately 30,000,000 bus. 
The leading rye states are Wisconsin. Pennsyl¬ 
vania, New York, Minnesota, and Nebraska. 
While rye is a stationary crop, it occupies a 
place of relatively little importance in the coun¬ 
try compared with other cereals or with the 
rye production in Europe. While the supply of 
rye in the United States is small, it meets all 
domestic requirements, and under the slightest 
encouragement a considerable proportion of it 
goes abroad, although exports are small and 
unimportant. It is used here largely for supply¬ 
ing the distillers, and is unimportant as a bread¬ 
stuff. 
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Rice .—In spite of the fact that rice produc¬ 
tion in the United States is steadily increasing, 
immense quantities of this cereal are annually 
imported. Rice production in the United States 
is largely limited to Louisiana and Texas. At 
one time Georgia and the Carolmas produced 
considerable quantities of rice, but there has 
been considerable decline in the acreage grown, 
until now the nee lands of these states are 
largely abandoned Interest in rice-growing is 
on the increase in Texas and Louisiana The 
acreage devoted to rice is about 600,000, from 
which is taken a little less than 20,000,000 bus., 
an average of slightly more than 30 bus. per 
acre. Compared with China, Japan, British 
India, and other Asiatic countries where rice 
is the main staple of food, the production in the 
United States is very insignificant. 

American Sugar Industry— In the United 
States sugar is obtained from three sources, 
from the maple groves, from the sugar beet, 
and from the sugar cane. The maple-sugar 
crop is of considerable importance in northern 
New England, Ohio, New York, Michigan, and 
in parts of other States where the sugar maple 
tree is a native forest tree. The making of this 
sugar has been highly developed m the State of 
Vermont. 

The production of cane sugar is confined 
almost entirely to Louisiana In that State 
great effort has been made to extend the acre¬ 
age and to secure more satisfying methods of 
manufacture. As a result the actt age has in¬ 
creased, and modern machinery has been em¬ 
ployed to such an extent that the cost of pro¬ 
duction has been somewhat reduced. 

The sugar beet is by far the most important 
source of sugar in the United States. The acre¬ 
age has greatly increased of late, not only m 
old sections, hut also in the new beet-growing 
sections which have been developed from year 
to year. Wherever a sufficient acreage and crop 
can be assured, factories are erected. The States 
leading in the sugar-beet industry arc Mulli¬ 
gan, Wisconsin, Montana, Colorado, and Cali¬ 
fornia. The sugar beet lends itself to eultuie 
on irrigated lands, and returns from such have 
been very satisfactory. Examples of these aie 
in Colorado, California, and Montana. Tn Michi¬ 
gan, irrigation is not practised. The land for 
the crop is prepared by machines, and the sow¬ 
ing is also done by machines. Hand labour is 
engaged in weeding, m pulling and topping, 
although machines are now employed to some 
extent for these purposes. 

Lack of suitable help is one of the serious 
drawbacks to the industry. Foreign labour is 
largely employed in the beet-growing sections 
The seed is imported largely from Europe, and 
a beet with a higher percentage of sugar is thus 
obtained when such imported seed has been 
employed. As a general thing, the beet farmer 1 
receives from $4 to .$5 per ton gross for beets 
testing above 12 per cent sugar. The produc¬ 
tion of sugar from cane in the United States 
runs up to 350,000 long tons, and from beets up 
to 450,000 long tons. 

Potato Crop. —The potato crop is as impor¬ 
tant in the United States, as it is throughout the 


woi Id. The annual yield varies from 250,000,000 
to 300,000,000 bus. It is quite likely that this 
crop will increase in amount, since the demand 
seems to be growing. Among the leading pro¬ 
ducing States are New York, Michigan, Wis¬ 
consin, Iowa, Pennsylvania, Illinois, Maine, and 
Ohio. Colorado and other western States are 
devoting more and more attention to this crop. 
At one time, insect pests caused a great deal of 
trouble, but these are now easily controlled by 
proper application of pans green. The greatest 
menace in recent years has been the blight 
when climatic conditions were favourable to 
the disease. Potato rot causes much trouble 
in many sections. Effort is now being directed 
to the breeding of resistant varieties that will 
withstand these two dreaded troubles. 

The acreage devoted to potatoes is about 
3,000,000 ac. The crop is grown in practically 
every State in the Union. In the majority of 
the States the crop is grown simply for home 
consumption—just enough raised to supply the 
needs of the household. The average yield per 
acre runs from year to year between 90 and 
100 bus. Starch factories in such northern 
States as Maine, Wisconsin, and Minnesota use 
up in the fall the surpl us of unmerchantable 
tubers, thus offering a fail* market foi a good 
crop. Much has been said about the use of 
lotatoes in the manufacture of denatured alco- 
lol, but this is still an untried venture. 

Tolacoo. —Two distinct types of tobacco are 
grown in the United States, cigar leaf and 
heavy leaf. Each of these is divided into many 
varieties. The cigar leaf is grown mainly m 
Pennsylvania, New York, Wisconsin, in Ohio 
along the Miami Valley, m New England along 
the Connecticut and Housatonic Valleys, and 
in parts of Florida, Texas, and Georgia. The 
hcaw-leaf tobacco States are mainly Kentucky, 
Tennessee, Southern Ohio and Indiana, Mary¬ 
land, Virginia, W T est Virginia, and the Caro- 
linas. Heav y-leaf tobacco is used chiefly in the 
manufacture of <ut, plug, and smoking tobacco, 
also snufl, and is largely exported. 

The cigui-leaf tobacco is used in the States 
mainly for the manufacture of cigars. The 
consumption of the latter has increased in a 
decade almost by 25 per cent. For generations, 
the Connecticut valley of New England has 
been famed for turning out some of the finest 
wrapper leaf that is put m domestic cigars. 
However, during the past decade the choicest 
wrappers have been produced in Florida and 
Georgia, where a superior type of Sumatra to¬ 
bacco is grown under shade. Each year there 
is imported annually into the United States 
from 6,000,000 to 7,000,000 lb. of Sumatra leaf 
from the Dutch East Indies The total pro¬ 
duction of tobacco is about 70,000,000 lb. 

Cotton Raising —The ‘cotton belt’, in which 
three-fourths of the world’s supply of cotton is 
grown, lies a little below latitude 37 degrees, 
extending from the Atlantic on the east to Texas 
and Oklahoma on the west. A line drawn from 
Norfolk (Virginia) to Cairo (Illinois) just about 
marks the northern limit for profitable cotton 
culture in the United States. In this area there 
is neither uniformity of climate nor of soil, yet 
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cotton predominates; and to-day cotton is a 
more powerful monarch than ever. 

While other crops are gaining in prestige 
and favour in the southern States, there is no 
prospect at all that cotton will decline one whit 
in power or influence. 

The climatic conditions in the cotton belt are 
as follows: a relatively high temperature, a 
Jong growing season, a moderate and well-dis¬ 
tributed rainfall throughout the growing sea¬ 
son, a minimum of rainfall at harvest time, and 
a great deal of sunshine. It is a singular fact, 
but worth mentioning here, that cotton, although 
a native of the Tropics, is at its best in the 
more temperate climate of the American cotton 
belt. 

The acreage devoted to cotton is between 
30,000,000 and 35,000,000 ac., from which are 
produced 12,000,000 to 13,000,000 bales, worth 
from $500,000,< >00 to $600,000,000. The selling 
price varies from year to year. It has been esti¬ 
mated that m the United States there are at 
least 100,000,000 ac. available for cotton, from 
which 50,000,000 bales could be secured. 

Hay and Pasturage.— The grass crop of the 
United States is the largest in acreage of any 
crop grown In value it ranks first also. The 
part of it that can be cut and cured into hay 
comes in the list as fourth in value of crops 

E roduced. Because of live-stock interests, the 
ay crop is of very great commercial importance 
in every section of the United States. That part 
of the grass crop devoted to mowing is from 
40,OCX),000 to 50,(XX),(XX) ac. annually. The avei- 
age yield per acre has always been low, not 
more than H ton. A decided improvement 
lias been noted m this direction within the 
last fifteen or twenty years, due to increased 
attention to the crop, better preparation of 
land, more frequent rotation of crops, and to 
more attention to fertilization. 

Timothy is the standard in most markets, 
and is the class of hay most hugely handled, 
although, m the west, large quantities of prairie 
hay, alfalfa, and more recently considerable 
quantities of mixed hay, enter the market. The 
great bay States are New York, Pennsylvania, 
and the middle States, with Kansas added. 
The acreage devoted to the hay crop m New 
England is large, but even then is only slightly 
greater than that produced in Pennsylvania. 
Clover hay, while it does not enter largely into 
commercial sales, is an important crop m the 
central and middle States. It is consumed 
largely on the farms on which it is grown. In 
the southern States, cowpea hay has now come 
into favour, there being few southern farms on 
which this crop is not grown. It is valued 
both for food and as a soil renovater. Timothy 
does not do well in the cotton States, and the 
same objection has been raised against clover. 
To some extent, crimson clover is used in the 
south. Japan cloverls popular in the south; not 
as a hay crop, however, but as a pasture crop. 

The crop most continually in the public eye 
at present is alfalfa. The most astonishing 
results have been secured from this crop in the 
Great Plains States like Kansas, Nebraska, Mis¬ 
souri, and further east in such States as Illinois 


and Iowa, somewhat in Ohio, and in the far 
western States of Colorado, Utah, California, 
where irrigation is practised. Within the last 
few years, mills have been made for the purpose 
of grinding alfalfa hay into meal. Although 
still in its infancy, this undertaking haH devel¬ 
oped into a very large business enterprise. As 
a result, from the great alfalfa regions hay is 
now made into meal and sent into all parts of 
the United States. 

Throughout the middle and central States 
timothy and clover are the great pasture crops, 
and both enter into the system of crop rotation. 
Red top is popular for New England pastures 
and meadows. In many sections cereal hays 
are m favour—oats and vetch in the south, and 
oats and Canadian field peas in the north. The 
latter crop is grown in the northern sections 
especially as a soiling crop to be fed to dairy 
cows. 

Fruits. — The list of fruits grown in the 
United States is large. It is a common custom 
throughout the States for each farmer to own 
his own orchard, m which are grown common 
orchard fruits like apples, peaches, pears, plums, 
cherries, and grapes. The common garden or 
bush fruits also find place m most country 
gardens, although these do not occupy a place 
equally important to the orchard fruits. 

It is to be said also that the production of 
orchard fruits has in recent years outgrown the 
limits of small farm orchards. Now fruit rais¬ 
ing is an industry by itself. In some sections, 
particularly in New England, farm orchards 
from 1 to 10 ac. aie common, and a few large 
commercial orchards have been established. 
However, the commercial crop belongs rather 
to the west and south. Connecticut, New York, 
Ohio, Georgia, North Carolina, Arkansas, Texas, 
M lssoun, and Tennessee are the most conspicu¬ 
ous examples in which the large commercial 
feature has been introduced and developed. In 
Georgia, Texas, and Aikansas, very large fruit 
plantations have been established, from which 
fruit is sent to all of the leading centres of 
population Increased facilities for transpor¬ 
tation, cold storage, and refrigeration have so 
encouraged the industry that the returns now 
stand as follows. Apples, 195, CXX), 000 lb.; peaches, 
17, (XX),(XX) lb.; pears, 7,000,000 lb.; plums and 
prunes, 9,000,000 lb ; cherries, 3, (XX),(XX) lb.; 
apricots, 3,000,000 lb. The grape industry is 
not at all a small one, the production being 
1,500,000 lb. as a general average. 

From these figures it will be recognized that 
the apple crop is of more importance than all 
others combined. While considerable care has 
been given to the storing and marketing of 
apples, but little attention is given during the 
period of growth, and fungus diseases and in¬ 
sects are most conspicuous. As a result, while 
millions and millions of bushels are produced, 
the proportion placed in winter stoiage is ridi¬ 
culously small. The principal commercial va¬ 
rieties of apples in the middle and western 
States include the Baldwin, Greening, Northern 
Spy, and Spitzenberg. The Ben Davis, for a 
long time immensely popular in the south-west, 
is now receiving more attention in new plant- 
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ings of commercial importance in the north and 
east. This apple is one of the easiest to keep, 
and its bright-red colour makes it an attractive 
seller. In quality, however, it is the most in¬ 
ferior of all. The consuming public, m cases 
where the apple is known, are not inclined to 
favour the Ben Davis. 

Apples are receiving much attention now as 
a crop for old worn-out lands and in the more 
mountainous and hilly sections Themost famous 
apple regions are in western North Carolina and 
eastern Tennessee, the Ozark Mountains in Ar¬ 
kansas and Missouri, throughout the northern 
part of New Ilampshue and Maine, and m all 
sections of New York 

The largest commercial peach regions are m 
Georgia, Connecticut, and Texas The prune 
crop is hugely developed in California In this 
State, also, various kinds of giapes are grown to 
their highest perfection. In the regions of the 
(treat Lakes, great quantities of grapes are 
also grown. The native giapes in North Caro¬ 
lina and Virginia are very popular for local 
consumption and for the making of choice 
wines. 

Trope a! fruits have a very limited area, 
Florida *nid California leading all other States 
in their output of oranges ami lemons The 
jpmeapple and grape-fruit crops of Florida are 
considerable These fruit products are rapidly 
sent out in all directions, so that at all sea nous 
more or less of each is to be found upon the 
markets, not only in large, cities hut the remotest 
villages and towns. 

Veoktaiu.es- Much that has been said m 
reference to the farm orchard tan be said also 
of the vegetable garden. The farm gaiden is 
so closely identified with the fai instead that 
farming in the United States would not he 
considered complete without the popular farm 
garden. So strong is its hold upon people, that 
even those in suburban towns and villages 
find recreation and profit in growing vegetable 
crops for both home consumption and local 
markets 

With the improvement of transportation facili¬ 
ties, commercial ‘trucking* or market garden¬ 
ing has assumed gigantic proportions within 
the last twenty - five years. The large com¬ 
mercial gardens and trucking enterprises near 
large cities have been unable to supply the 
demand. As a result, a call has gone to every 
suitable section where soil and climate are pro¬ 
pitious, for immense quantities of garden crops. 
Consequently, from the south and middle west, 
train - load after train - load of all kinds of 
garden crops are dispatched into the larger 
cities. These consignments include potatoes, 
onions, celery, peas, beans, cabbages, beets, corn, 
all sorts of melons, and all other garden crops 
of every description. Trucking soils usually 
selected are those naturally light in texture, 
rich in vegetable matter, sandy in nature, easily 
cultivated, and m sections where a good deal of 
rainfall is prevalent and where the winters are 
mild. Such conditions are found all along the 
Atlantic sea-coast from Virginia to Florida. This 
section is one of the most conspicuous centres 
where specialization has been made. Here all 


garden crops, small fruits, strawberries, and a 
score or more of popular products are grown and 
sent to all parts of the north and west. 

In recent years Texas and Oklahoma have 
been opened up, and out of the former, espe¬ 
cially, large quantities are sent into the central 
regions of the United States, and often even 
into the northernmost parts. The famous Kocky 
Ford canteloupe is sent from Colorado and dis¬ 
patched to all parts of the country. This is a 
conspicuous example of soil, crop, and climate 
all being in harmony to produce a product of 
the highest quality. 

Anothei example of the highly specialized 
market crop is the cranberry. The most im¬ 
portant cranberry regions are in the neigh- 
lourliood of Capo Cod, Massachusetts, in New 
Jersey, and in Wisconsin. Moie than 1,(XX),000 
bus. of this crop are annually raised m the 
United States The price per bushel varies from 
$2 to $3. 

The onion crop is also an important one 
Most of the onions for autumn and winter use 
are grown m New York, Massachusetts, Ohio, 
Michigan, and Indiana Other States coming 
into prominence m this line are Texas, Illinois, 
Wisconsin, Minnesota, and Iowa Connecticut 
was at one time a very huge pioducei, but in 
lecent yeais interest in the ciop has somewhat 
flagged. In favourable years GOO bus pm acie 
may be harvested, although occasionally yields 
varying irom 800 to 1000 bus pel acie are 
seemed Tlu* annual eiop runs from 3,000,(XX) 
to 4,(KK),000 bus, and sells from 75 cents to 
$1 50 a bushel. 

Dairy Industry At the piescnt time 
20,500,000 milk cows are in the United States. 
From these are produced 35,000,000,000 qt. of 
milk, winch, valued at 2 \ cents a quart, means 
to the farmer $825,000,000 The effort on the 
part of dairy farmers, dairy schools, and the 
agricultural press is along the lines of larger 
production bv better methods of feeding and 
handling dairy herds; of hotter methods in 
earing for the milk; of inoie skill in mamifac- 
tuiing dairy products, of increasing the effi¬ 
ciency of dairy herds by selection; and of greater 
skill in the breeding of dairy stock. 

Laws designed to preserve and protect the 
dairy business have been enacted in nearly every 
State, and all interstate commerce matters are 
regulated by carefully-drawn and stringent dairy 
laws enforced by the Federal Government. While 
co-opeialive creameries have been established in 
many States, as well as independent butter fac¬ 
tories and skimming stations, the greater part of 
the butter manufactured is done on the farms, 
as indicated by the fact that now 1,250,000,000 lb. 
of butter are made annually on the farms, while 
but 450,000,000 lb. are made in creameries and 
butter factories In this connection it should 
be said, howevei, that only about one-half of the 
farm-made butter is sold, the other half being 
consumed in the farm homes; consequently the 
receipts from the sale of butter are about the 
same from the two systems. The annual produc¬ 
tion of cheese in cheese factories is 300,000,000 
lb., but a very small quantity of cheese is made 
on the farms. The leading dairy States are New 
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York, Pennsylvania, Illinois, Wisconsin, and reading, arithmetic, history, and geography. 
Q},i 0t The farmers’ institute movement, begun in Ohio 

Poultry Industry.— One of the largest side about twenty-five years ago, has now expanded 
lines of the agriculture of the United States until it has become a part of the life of every 
is the raising of poultry products for market, agricultural community. 

The value of the annual poultry crop is on an The farmers’ institute has been called the 
average about $600,000,000. Poultry raising great farmers’ school in America. To it each 
for meat, eggs, and feathers is not only one of year many thousands of farmers in the several 
the most popular and universal, but also one of States go for a day or a week’s instruction 
the most profitable adjuncts to farming. Fowls and training. From 50 to 250 institutes are 
of every sort are to be found on nearly all farms, held each year in the various States. This 
north east, south, and west. work is promoted l>y the respective States, being 

The poultry industry of the United States has largely in the hands of the State agricultural 
exhibited marked expansion during recent years, departments. The great advance that has been 
This is due to several causes, chief of which may made in the way of agricultuial education has 
hr mentioned the lapidly growing population of been largely the result of the agricultural experi- 
thc big cities, development of local markets, ment stations, 56 of which are now supported 
hotter storage facilities for keeping both eggs in the United States. Until this movement 
and dressed poultry, and the increased con- was started m 1888, farming was largely a mat- 
sumption on the farm The perfection of re- ter of guesswork, with unreliable facts foi guid- 
fugeiatioii service has almost ievolutioni/ed the mice and no liteiature for improvement Since 
handling of dressed fowls, turkeys, chickens, and this woik was begun, a very creditable list of 
ducks, hundreds of thousands of pounds of these books, agricultural papers, and fioni 200 to 300 
annu,illy being put in coolers and sold from time annually prepared bulletins giving the results 
to time when demand calls lor them Rroileis of accuiate experiments, ale now available to 
are put into refrigerators in the middle west fanners Thus the present-day farmer has at 
largely in duly, August, and September; loast- hand the most up-to-date information to steel¬ 
ing chicken fiom Septembei to December, anti linn stiaight and safe in lus farming opera- 
turkeys in Decembei and January Often fowls turns 

aie held in storage seveial months, but tlieie Tn addition to these educative influences must 
has been a persistent agitation in various see- I be mentioned the agricultural press, with a total 
turns against the keeping of undrawn poultry j niimbci of between 400 and 500 publications, re¬ 
in storage This has led to legislation against presenting a circulation of more than 15,000,000. 
the practice in some States The entile busi- Among this list of leading agricultural papers 
ness of poultiy raising lias been constantly in- closely identified with agricultural pi ogress are. 
cieasing, due to the development of suburban American Agriculturist, Orange Judd Farmer, 
homes, to the establishment of poultry farms, New England Homestead, Breeders’ Gazette, 
large and small; to the instruction given m Hoard’s Dairyman, the Progressive Farmer, 
agricultural schools and colleges; to the pro- Farm and Home, Wallace’s Farmer, and Country 
motion of the industry by the poultry and agn- Life m America [c. vv. b] 

cultural press; and to more concrete knowledge Unit Values of* Foods and Manures, 
of methods of growing and handling poultry, —The valuation of foodstuffs and manures ac- 
given out by the agricultural experiment sta- cording to the percentage analysis of their valu- 
tions. able ingredients is described in the articles 

Agricultural Education. —There are nearly Feedingstuffs, Valuation of, and Manures, 
100 schools of agriculture in the United States, Valuation of. 

10 of these are for coloured students. In many Unsoundness in Animals. —The im- 
of these schools or colleges are to be found corre- portance of soundness in animals should be 
spondence departments that give systematic in- obvious to all who own or use them, but there 
struction about the common affairs of the farm, is unfortunately some indifference still displayed 
In connection with nearly all of the colleges, agri- on the part of those whom it most concerns, 
cultural experiment stations have been estab- namely the small holders. An unsound sire is 
lixhed. Both the colleges and experiment sta- dear at any once, and unsound cattle arc seldom 
tions are co-operating with other educational w r ortli their keep. It costs no more to maintain 
efforts and movements in seeking to standardize a sound pedigree animal than to keep a mon- 
and build up country-life education. Agricul- grel; nay more, it is abundantly proved that 
tural extension departments in the agricultural it costs less to feed the best stock, because they 
colleges work in conjunction with farmers’ msti- have acquired greater powders of assimilation, 
tutes, various kinds of boys’ and girls’ clubs, and profit more by the ration than common- 
township high schools and granges, for the pro- bred animals. The best of judges, with skill 
motion of agricultural college training; men have in selection, are the most willing to employ the 
gone out to all parts of the country advocating veterinary surgeon to examine as to soundness 
the teaching of agriculture in the schools, and before completing a purchase; and contrariwise, 
demonstrating how it can be done. In many those with least knowledge are the most self- 
States the teaching of agriculture in the schools confident. 

is now required by legislative enactment. The Soundness in horses has been variously de¬ 
southern States have been leaders in this work, fined; but an exact definition is difficult, because 
and by legislative enactment agriculture has an animal may be sound for the purpose for 
been made a required study on a par with which it is sold, but not for other uses. For 



42 


Unsoundness in Animals 


example, a mare in good health and free from 
hereditary defects may he lame as the result 
of an accident, but sound for the breeder whose 
only object is to obtain a foal. Baron Parke, 
in giving judgment on the subject, said. ‘The 
word ‘ sound ’ means what it expresses, namely 
that the animal is sound and free from disease 
at the time it is warranted to be sound’; and 
Baron Alderson says (Kidded v. Burnard). 
‘With regard to the word ‘sound’, the only quali¬ 
fication of which it is susceptible arises fioni 
the purpose for which the warranty is given’. 
Again, unsoundness has been held to be ‘any¬ 
thing which does now or may hereafter inter¬ 
fere with the usefulness of the animal’; but 
such a definition is scaicely fair to the vendor, 
who may be selling a mature horse with a round 
splint well placed forward and not likely to 
cause trouble, but a blow upon which might 
excite a fresh growth and resultant lameness. 
We have therefore to bring to bear practical 
knowledge and experience, and, like actuaries, 
form an estimate of the probable average risk 
entertained in regard to some imperfections, 
or we should never ‘pass’ a horse at all, if in¬ 
sisting on perfection and legal soundness. 

There are a number of defects which are 
clearly recognized as unsoundness, and we may 
briefly state them, but with certain reservations 
A horse may be in perfoct health bodily, and 
his action or motion of all his limbs be correct, 
but have been unnerved; and such an animal is 
unsound. See Navicular Disease and Neurec¬ 
tomy. 

Blindness is unsoundness. 

Cataract , however small. 

Bog spavin is generally caused by hard work, 
and when pronounced constitutes unsoundness; 
but a little fullness at the seat of bog spavin 
would not be sufficient cause for rejection 
Broken-down tendons constitute unsoundness, 
although they may have fined again. 

Broken knees may or may not come under the 
description of unsoundness, as the injury may 
be quite superficial and no more than a skin 
blemish, or it may have been of such a nature 
as to cause binding and loss of mobility to 
the joint, and consequent increased danger of 
falling again. Veterinary examiners usually 
‘ mention’ a chipped knee, but do not condemn 
the subject of it as unsound 

Colds .—Many young horses offered for sale in 
markets and fairs suffer from catarrh, and while 
so afflicted are unsound; but, confident in the 
temporary character of the ailment, the vendor 
will warrant, or the examiner pass as sound, 
subject to a special cover or guarantee in re¬ 
spect of the cold. This practice is a convenient 
one, as facilitating business without imposing 
an unfair risk on the purchaser, or doing any 
injustice to the vendor, who rarely hears any 
more about the animal, but who makes himself 
responsible in the event of the cold leading to 
some defect of the wind. 

Coughs are more serious than common catarrh. 
As this symptom may arise from a great variety 
of causes, the animal should be rejected as un¬ 
sound, or covered by special warranty extending 
over a longer period than would be reasonably 


expected in the case of a common cold. As a 
cough may supervene within a few hours of pur¬ 
chase, it is important to ascertain if it existed 
at the time; otherwise the buyer must keep the 
animal with all faults and errors of description, 
if purchased at an auction sale. 

Capped Hocks and Capped Elbows, Capped Fet¬ 
lock or Timber Leap— Tliese unsightly enlarge¬ 
ments are not deemed unsoundness so long as 
they do not give rise to lameness or decrease 
the mobility of joints. 

Contracted Foot. —In itself, an ‘odd’ or con¬ 
tracted foot is not necessarily a sign of unsound¬ 
ness, as many horses, especially Thoroughbreds, 
have a narrow and upright foot without navi¬ 
cular disease; but contraction should be regarded 
with suspicion. 

Rings on the Hoof.— Tliese represent penods 
of accelerated growth as a rule, such as may re¬ 
sult from turning out to grass, or from blisters 
applied to the coronet. Only the rings char¬ 
acterizing laminitis constitute unsoundness (see 
Laminitis). 

Curb and Curhy 1locks. —A distinction is made 
between hocks with a slight prominence in the 
seat of curb, and the presence of curb itself 
A High Court decision was in favour of the 
defender who had sold a cuiby-hocked animal. 
Curb constitutes unsoundness 

Cutting , Brushing, Speedy Cutting — These 
defects of action, or results of bad shoeing or 
driving, are not deemed unsoundness unless the 
horse is lame at the time of sale. The present 
wnter would, however, take exception to some 
cases, in which the malformation is certain to 
lead to trouble — particularly in the ease of 
speedy cutting, although due to conformation 
and not what is accepted as disease. 

Soreness of the joints is not considered un- 
soundness, as it is the eileet of ovei work and 
likely to pass off. 

Splints - In mature horses, and not in a bad 
situation or causing lameness, these are not 
deemed unsoundness. 

Thoroughpm of only slight extent is usually 
passed by an examiner; but where it is marked 
and prominent it is a disqualifying infirmity, 
and should be deemed unsoundness. 

Thrush , when not of a serious nature, and 
apparently due to neglect, does not constitute 
unsoundness. 

Wind galls, unless very large and sensitive, 
or causing lameness, are not deemed causes of 
unsoundness. 

Corns, unless superficial, constitute unsound¬ 
ness. 

Farcy. — Evidence of farcy is taken to he 
unsoundness 

Fever in the feet , or laminitis, renders a horse 
unsound. 

danders is unsoundness. 

Grease is deemed a cause of unsoundness. 

Mange constitutes unsoundness. 

Megrims, or any kind of fits, render a horse 
returnable as unsound. 

Navicular disease is a cause of unsoundness. 

Nerved or Unnerved. —A horse that haB under¬ 
gone this operation is unsound. 

Ophthalmia is unsoundness. 
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Ossification , whether of the joints or lateral 
cartilage (sidebone), constitutes unsoundness. 

Punviced foot or dropped sole is evidence of 
laminitis, and a horse so affected is unsound. 

Quidding.— This evidence of imperfect masti¬ 
cation is unsoundness. 

quitter renders a horse unsound, and com¬ 
monly lame. 

Ringbones and sidebones render a horse un¬ 
sound 

Roaring and whistling and thick wind are 
causes of unsoundness. 

Ruptures constitute unsoundness. 

Sanderack .—This defect constitutes unsound¬ 
ness. 

Seedy toe is unsoundneas. 

False quarter constitutes unsoundness. 

Spavin renders a horse unsound whether lame 
or not. 

Strangles render a horse temporarily unsound; 
and on account of the risk of wind defects which 
may follow, such a one is deemed unsound, 
although perfect recovery is the rule. 

Stringkalt is a form of unsoundness. 

Thickened back tendons or ligaments constitute 
unsoundness. 

Most of the causes of unsoundness hitherto 
mentioned are such as affect the limbs and feet, 
and constitute the majority The exceptions 
(glanders, farcy, eye and wind troubles) can be 
(ietected by the expert veterinarian, but there 
are other causes of unsoundness beyond his 
power to discover in the course of an ordinary 
examination. The animal may be the victim 
of kidney disease, of megrims, ot colic, have a 
degenerate liver, or be subject to retention of 
urine, or diabetes, or have brain tumour. Many 
horses with such serious fount* of unsoundness 
are sent to auction sales, and the majoi ity pass 
through the period of probation without dis¬ 
playing their defects. A warranty of reason¬ 
able duration should therefore be asked bv the 
purchaser, and given by the vendor A month 
is the accepted term in Scotland, but m Eng¬ 
land a warranty endures ‘for ever’ unless speci¬ 
fically stated. 

Besides the many causes of unsoundness there 
are tricks or ‘vices’ so called, which entitle a 
uirchaser to rescind a bargain, such as biting, 
>olting, crib biting, kicking, rearing, restive- 
ness, shying, and weaving. At fairs and mar¬ 
kets a period of eight days is generally recog¬ 
nized as sufficient for a fair trial, and the return 
of a horse after that lapse of time is not likely 
to be accepted. The value of a warranty, whether 
as to soundness or suitability for the purpose 
required, depends upon a variety of circum¬ 
stances ; as, for instance, if a curb is recognized, 
but the purchaser takes the animal despite it, 
and on the recommendation of the seller, he has 
lost a remedy against the vendor unless lame¬ 
ness results within the*period of warranty. The 
word ‘warranted’ should always precede all 
others. Although a warranty may be a verbal 
one, there is a distinction between recommenda¬ 
tion and warranty, and the latter should there¬ 
fore always be given in writing. Objection 
should be made at the earliest possible date, 
and expert evidence obtained without delay. 


Warranty of soundness in respect of cattle, 
sheep, and pigs is Heldom asked where pedigree 
animals of no special value are concerned; but 
soundness is of great importance whether to 
the breeder, the dairyman, or the butchei, the 
grazier, or the -ordinary farmer. When a fat 
beast or sheep is sold to the butcher, it is 
assumed that the animal is sound and fit for 
human food when killed; but the law is very 
unsatisfactory, and the farmer who merely ‘ be¬ 
lieves’ the animal to lie sound can seldom be 
made to share the loss, or pay for a carcass con¬ 
demned at the abattoir or public meat market 
by the inspector appointed. A mutual insurance 
fund has been tried with more or less success 
at different places, but farmers have hitherto 
been rather unwilling to contribute their share. 
If a butcher’s beast is sold as sound, it must not 
prove tuberculous, or in any way ‘ unsound and 
unwholesome and unfit for human food 5 . The 
breeder buying a bull will have the same right 
to expect the animal to be in perfect health 
and free from undiscoverable disease such as 
incipient tuberculosis. He will also be entitled 
to one that is perfect in all his parts and not 
impotent when required for service. The dairy¬ 
man who buys cows as sound should not only 
have them free from constitutional diseases, but 
with udders and teats in perfect working order. 
If a blind teat or lost quarter is discovered, the 
animal is unsound as a milch cow, although 
such a one might be sold to a grazier to fat 
oft, 01 to a butcher, if already fat, for the pur¬ 
pose of slaughter. A warrant applies to other 
matters besides soundness, as when a cow is 
sold as stocked at a certain date, and is found 
to be ‘empty’ 01 not in calf; and the same may 
be said of ewes that are sold as being tupped, 
or sows as being in farrow. Honest mistakes 
aie made, of course, in connection with preg¬ 
nancy, and the question of special warranty is 
lathei outside the present article; but a ewe or 
a sow would not be deemed sound if one quarter 
of the former’s udder was lost, or several teats 
in a sow were useless for suckling pigs. When 
a ewe flock oi a sow is sold, there is an implied 
warranty of soundness for the specific purpose 
for which the animals were purchased; but, as 
stated in connection with horses, a written 
warranty of soundness is the most satisfactory 
method of dealing. The grazier purchasing bar- 
reners or store stock is entitled to constitution¬ 
ally sound animals that will answer his purpose; 
and may return, or claim compensation, where 
it can be proved that they were not sound at 
the time of sale. Caveat emptor is still a good 
motto for the market; and a prompt settlement 
of disputes as to soundness, by mutual consent, 
may be recommended rather than litigation. 

[H. L.J 

Urea, or Carbamide, is a white crystal¬ 
line substance soluble in water; chemically it is 
the diamide of carbonic acid, and has the formula 
CO(NH 2 ) 2 . It is the chief nitrogenous waste 
product of the animal body, being excreted in 
the urine by the kidneys. The amount occur¬ 
ring in urine is variable—fresh cow’s urine in 
summer may contain about 4 per cent. Certain 
bacteria (e.g. Micrococcus urece) readily bring 
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about fermentation of urea with the production 
of ammonium carbonate, and lienee m old urine 
or in the drainage from manure heaps ther e is 
practically no urea. 

Urea is historically interesting as being the 
first undoubtedly organic compound prepared in 
the laboratory—by Wohler in 1828. [n. h. g.] 

Urine is the liquid excrement of the animal 
body, and contains in solution the nitrogenous 
waste products and soluble mineral salts derived 
from the digested food and the breaking down 
of tissue. Normal urine is transparent, but on 
standing becomes cloudy owing to the deposition 
of substances such as mucus, and urates of sodium, 
potassium, and ammonium. The chief manurial 
constituents are potash and nitrogen. In her¬ 
bivorous animals the urine is generally alkaline, 
and therefore, since phosphate of lime is insoluble 
m alkaline solution, unless lime be absent there 
will be no phosphate in the urine In general, 
most of the phosphate, lime, and magnesia are 
excreted in the solid excrement or dung along 
with the undigested nitrogenous constituents of 
the food, while most of the potash and nitrogen 
appear in the urine As these latter are most 
expensive to buy, the importance of conserving 
the liquid portion of farmyard manure is evident 
(see under Liquid Manure and Farmyard Man¬ 
ure). 

Both composition and quantity of mine vary 
greatly with the age and kind of animal, the 
food, the amount of exercise, and the quantity 
of water taken. It is therefore impossible to 
represent the composition of urine accurately, 
but the following figures serve to indicate the 
average percentage composition of urine of dif¬ 
ferent animals, with respect to the manunally 
important constituents:— 


Animal 

Horse 

Cow 

Sheep 

PiR 

Water 

1)0 0 

1)1 ’5 

8(5*5 

1)7‘(5 

Nitrogen 

1 52 

1 *05 

1*81 

0 50 

Phosphoric acid 

trace 

trace 

0 01 

0*14 

Potash 

0i)2 

1 ;«> 

trace. 

0 70 


The immense effect of the character of the diet 
and the amount of water consumed may be illus¬ 
trated — 


Cows Fed on Mangels, and on Lucerne Hay 



Mangels 

(881b) 

Lucerne 
Hay 
(14 lb ). 


j Urine passed per day 

Percentage of water 

05 94 

88*23 

,, ,, nitrogen 

[ 0124 

1 *540 

„ ,, phosphoric acid 

0 011 

0*000 

,, ,, potash 

0 507 

1*090 


The nitrogen in urine occurs chiefly as urea, 
creatinin, and hippuric acid; also as uric acid 
in the excrement of birds, of man, and of the 
carnivora (whose urine is acid). In the soil all 
these are rapidly rendered immediately avail¬ 
able for plant requirements. In its first year 
of application, therefore, farmyard manure tends 
to have the characteristics of sulphate of am¬ 


monia or nitrate of soda application, in its effect 
upon form, time of ripening, and quality of crop 
—thereafter the residual effect, being derived 
from the slow decomposition of the insoluble 
forms occurring in the solid excrement, is spread 
out over a number of years 

The urine of young growing animals and of 
milking cows is least rich, part of the manurial 
constituents of the food going to animal increase 
or to milk production. Fattening stock whose 
increase is cniefly fat which contains no nitrogen, 
potash, or phosphate, yield a richer urine; while 
adult horses void, either in the urine or the dung, 
practically the whole of the mineral matter and 
nitrogen consumed in the food. All the nitro¬ 
gen of the digested albuminoids of the food ap¬ 
pears in the urine, and hence the richer and 
more digestible the food the richer the urine 
In the dung-heap the urea-nitrogen of urine is 
rapidly converted into carbonate of ammonia 
by bacterial agency; and unless precautions are 
taken to prevent volatilization of this compound, 
serious losses may occur. [h. n ».] 

Urine, Retention of*. —As many serious 
consequences ensue on undue retention of the 
urine, persons in charge of animals should afford 
them every opportunity of passing it. The more 
highly organized animals will not attempt ui 111 a- 
tion under unfavourable circumstances Ilorses, 
as a rule, must deliberately adopt a convenient 
posture before they can obtain relief Uompul- 
sory retention, whether brought about by re- 
stiamt, by occlusion of the canal by calculi (see 
Calculi, and Bladder, Diseases of), by spasm 
of the neck of the bladder (see Colic), or other 
diseases, as morbid growths, causes the viscus 
to fill and become so distended that the mus¬ 
cular wall loses its contractility and is for the 
time paralysed. The urine is sometimes unduly 
retained through systemic diseases, as in so- 
called milk fever of cows The prominent symp¬ 
toms are those of straddling of the hind legs, 
frequent extrusion of the penis and equally rapid 
withdrawal; in horses, colicky pains, dribbling 
of a few drops, or an intermittent flow. Treat¬ 
ment consists in affording perfect quiet, a suit¬ 
able box and loose litter, unloading of the rectum 
by hand and gentle pressure upon the bladder, 
and if these fail, the passing of a catheter. The 
latter operation cannot be performed in the bull. 
Small animals, as dogs, may be given a hip bath 
of warm water. [h. l.] 

uterus, Eversion of, a frequently fatal 
accident following on parturition. In order of 
frequency among the species of farm animals, 
the ewe, the sow, the cow, and the mare stand 
related. It is generally said that eversion or 
expulsion of the uterus is the result of prolonged 
labour, but it frequently happens after the easiest 
of parturitions in cows, ewes, and sows; it would 
sometimes seem to be due to great relaxation of 
the parts, and feebleness of the uterine ligaments. 
In the larger animals the great volume of the 
uterus presents difficulties in the way of return, 
besides the excitement attendant on the accident, 
and the risk of wounding of the viscus by the 
patient’s movements. In the small creatures 
we are unable to carry in the hand, but we have 
the advantage of holding them up by the heels 
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while reposing the extruded mass. It is impor- I ingly on food that is not bulky, and kept per- 
tant first to secure the animal in such a way as I fectly quiet. When the accident has not been 
to prevent her from Helf- 
inilicted injuries; to place 
a disinfected sheet under 
the extruded mass, anti 
with the warm antiseptic 
preparation wash it free 
of foreign matter. With 
adequate assistance to 
support the weight, one 
may replace the organ 
by gentle but continuous 
manipulation. .Resistance 
m the way of throes 01 
labour pains may be ex¬ 
pected, and it is in the 
intervals that progress is 
made. Reposition is gene¬ 
ral ly accomplished with 
patience, but retention 
presents an even greater 
difficulty. A West’s clamp 
is the best instrument, 
but in its absence stout 
sutures should be passed 
through the lips of the 
vagina, enclosing much of 
its substance to prevent 
the stitches from tearing 
out. Hand pressure over 
the withers has a certain 
measure of value in de¬ 
terring a beast from 
straining. A large dose Eversion of UteruR m Mare 

of chloral or opium or 

other sedative oi anodyne may be given with witnessed and any serious laceration has taken 
ad\antage, and repeated if labour pains con- place, the only hope of saving the animal’s life 
tmue The animal should be made to stand on is to ligature the neck of the womb and excise 
ground lower in front than behind, fed spar- I it [h. l.J 


Y 

Vagina, Diseases of-— Vaginal troubles Board of Agriculture, is laigely due to a very 
are almost exclusively connected with repiodue- prevalent infectious vaginitis among cows. Treat- 
tion. Rupture of the vagina by the male organ merit .—When trammelled or subdued by anies- 
sometimes occurs, resulting in death from peri- thesia, we are able to strangulate polypi and 
tonitis This happens also m difficult parturi- remove in various ways adventitious growths 
tions. Bleeding after copulation in the case of Ruptured vagina may be sutured and antiseptic- 
young heifers served by bulls of larger growth appliances employed. Bleeding without actual 
is recognized as over-bulling. Constriction and rupture, as in over-bulling, is not usually at- 
other deformities are rare m all species. Tnflam- tended with permanent bad results; but a simple 
mation of the vagina after difficult labour and astringent, as alum m solution, should be used 
the employment of mechanical appliances to ex- to arrest the hicinonhage if persistent, and 
tract the foetus entail considerable risk, as it is afterwards permanganate of potash injected, 
often septic in origin and leads to parturient Inflammation is allayed by soothing remedies, 
fever (which see). An infectious gonorrhoea is as glycerine and warm water combined with a 
communicated by copulation (see Bull, Burnt), little carbolic acid, gently introduced by means 
Debilitated mares and cows, especially old ani- of a syringe. Parturient fever is combated with 
mals that have frequently bred and not b0en quinine and gentian and mineral acids. (See 
well cared for or sufficiently fed, are liable to Medicines, Doses of.) Infectious, or simple 
a thick whitish mucous discharge from the va- vaginal catarrh, is treated by daily injections 
ginal membrane, which is known as the‘whites’, of weak carbolic acid at first, and later by 
Any abnormal secretion of the mucous mem- boracie acid and glycerine, meantime paying 
brane is of special importance because inimical strict attention to diet and avoiding all sources 
to the life of the spermatozoa of the male, and of infection. [h. l.] 

sterility, according to the latest report of the Vagrant, Vagrancy- —In ancient times 
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large numbers of Statutes were passed both in 
England and Scotland dealing with vagrants 
and vagabonds, most of which have been super¬ 
seded. Modern law rests principally on the 
Vagrancy Act of 1824, applicable in its entirety 
to England, while section 4 is applicable also to 
Scotland; and as regards Scotland generally, also 
on the Burgh Police Act of 1892, and the Local 
Government (Scotland) Act of 1899. In Eng¬ 
land, persons who refuse to maintain themselves 
and their families; or who leave a place to which 
they had been lawfully removed under an order 
of the justices; and unlicensed pedlars, prosti¬ 
tutes, and beggars, are to be deemed idle and 
disorderly persons, and may be sentenced to 
a fine not exceeding £9, or to imprisonment, 
with or without hard labour, for not more than 
one month. Both in England and in Scotland, 
persons wandering abroad and living in barns 
or outhouses, unoccupied buildings, m the open 
air, or under a tent, &c., without visible means 
of subsistence and not giving a good account of 
themselves, are defined as rogues and vagabonds, 
and may be sentenced to a fine not exceeding 
.£25, or to imprisonment for a period not ex¬ 
ceeding three months. The same sentence ap¬ 
plies to persons professing or pretending to tell 
fortunes, or using palmistry or other device to 
impose. In England, persons convicted as rogues 
and vagabonds after previous conviction, persons 
committed under the Vagrancy Acts and escap¬ 
ing from prison, or persons convicted as rogues 
and vagabonds who are proved to have violently 
resisted arrest, may be committed bv tin 1 jus¬ 
tices to prison with hard labour until the Quai ter 
Sessions, and may be sentenced by a Court of 
Quarter Sessions to further imprisonment not 
exceeding one year with hard labour, and, if 
males, also to be whipped [r> n J 

Valeriana, a large genus of mostly hardy 
perennial herbs, sub-slirubs, and shrubs (nat 
ord. Valerianeie), with white or pink flowers, 
chiefly natives of the northern temperate regions 
and South America. Few of them are of horti¬ 
cultural merit. V. officinalis (Common Valerian) 
is common in moist situations in Britain, and 
is cultivated in the United States. The roots 
possess powerful antispasmodic and stimulant 
qualities, and are used in cases of hysteria and 
allied complaints. Cats are remarkably fond of 
them. The better-known species include V Phu 
(Greater Valerian), V. dioica (Small Marsh Va¬ 
lerian), V. celtica , and V. sitchensis , a North 
American species with medicinal properties. 
The roots of V. edulis are eaten by the Indians 
Corn Salad or Lamb’s Lettuce ( Valerianella oli - 
toria) belongs to this natural order. Ited Vale¬ 
rian is Centranthus ruber. [w. w.] 

Valuation. —This word has a very wide 
significance, and if it were to be treated in a 
perfectly full and comprehensive way, would 
require a whole volume to itself. 

A valuer is ‘ born not bred ’. But to a natural 
aptitude for correct and reliable results, a valuer 
must add experience in the art of comparison, 
in perceiving the good and bad points of the 
matter under appraisement, and in being able 
to discern the probabilities of improvement or 
of deterioration. 


In this article we propose to exclude the valua¬ 
tion of minerals, and to confine the remarks to 
agricultural land. 

1. In the valuation of a landed estate, for sale 
or purchase, there are many and diverse interests 
to consider. The ownership of an estate has cer¬ 
tain privileges which an owner of, say, Consols 
has not. He must therefore be content with a 
smaller return on his capital outlay than one who 
invests his capital in some commercial under¬ 
taking. Unfortunately there is not the confi¬ 
dence in the stability of income from land that 
formerly existed, when the rate of interest de¬ 
rivable from investment in land was generally 
calculated to exceed slightly the income produced 
from investment in Consols. 

If the rent paid by the occupier was formerly 
a fair index of the returns which might reason¬ 
ably be expected, it is so no longer, and many 
cases are known where the rents were kept at 
an inflated value, merely to secure a good sale of 
the property All the time, abatements may have 
been given to the occupiers, which did not appear 
m the rent-rolls. This only serves to show the 
absolute necessity for making an accurate and 
systematic* valuation of an estate, and not trust¬ 
ing to mere 4 book rents ’. 

After arriving at what may be considered a 
fair and equitable rent-roll, viz rents on which 
the present tenants would be willing to renew 
their leases, what otliei considerations have to 
be taken into account? 

Besides the actual rental now being received, 
a probable purchaser would have to consider 
the following points — 

1 Fouincf Valve .—Is there any prospective fell¬ 
ing value' 1 ' and if so, for how many years will it be 
deferred, or how long will ‘development’ take? 
What expenditure will be required in order to 
develop the estate before any return can be ob¬ 
tained? To arrive at these values, one would 
have further to consider the present travelling 
facilities, the possible extensions of these, tin; 
demand for workmen’s houses in the district, 
the educational facilities, and many other local 
considerations. 

2. Sporting Rights —It may be that no rental 
is being obtained for sporting rights, and this 
value will have to be taken into account in ap¬ 
praising the total value of an estate. The sport¬ 
ing rights are now valuable, especially if grouse 
moors, deer forests, and salmon fishings are 
included singly or together. 

3. Woods. —If the woods on the estate have 
been carefully attended to and planted on a 
systematic plan, it may be that these will yield 
a yearly sum for wood cut down and sold. As 
a deduction from this yearly sum, there must be 
placed a charge for renewing the plantations and 
general upkeep. 

There are besides some general considerations 
to take into account before finally settling the 
yearly rental that may be counted on, such 
as— 

(a) Have rent abatements been general or 
exceptional ? Are they temporary or per¬ 
manent? 

(b) Have the rents been paid regularly? or 
if they are in arrears, what is the reason? 
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(c) Have the tenants been long resident on 
the estate, or are they of a ‘ migratory ’ nature ? 

(d) Is the estate well supplied with farm cot¬ 
tages for the labourers ? 

\e) Is the estate conveniently situated for mar¬ 
kets, railway stations, schools, churches, post 
offices &c»? 

(/) Is the estate well intersected with main 
or county roads, and are these convenient for 
the working of the various farms? 

( g ) Arc the farms well provided with shelter 
for stock, and have they a cold and northerly or 
warm and southerly aspect 9 

(/<) Are there any acknowledged or alleged 
rights of way, by which stock may be constantly 
distm bed and crops destroyed? 

There niav be other local considerations before 
we <an finally determine what is a fan yeai ly 
rental to be derived from the property, which 
we call the gross rental 

We now come to the expenditure side of the 
question, and we will have to consider the fol¬ 
lowing points:— 

A. Annual Expenditure 

] Hates and Taxes. — (a) All local rates and 
taxes have to be deducted from the gross rental, 
sn< h as Poor, School, Registration, Cemetery 01 
Burial Uround, and special Parish Rates. 

(/>) The County rates have to lie carefully 
examined to discover whether, besides the usual 
lates, any part, or the whole, of the estate is 
included in ‘ special distucts ’, for w'ater, sewage, 
scavenging, lighting, &e 

(e) The Land Tax may eithei be payable yeai ly 
or it may have been commuted 

(d) There are also what we may call extra- 
parochial burdens, such as stipends to parish 
ministers, and the average annual expenditure 
that may be expected to be necessary for the 
upkeep of the parish churches and manses on 
the estate The churchyard may also have to 
lie enlarged in the near future at the expense 
of the heritors. 

Besides the present stipend payable to the 
parish minister, the value of the teinds would 
have to be known, to discover whether they were 
exhausted, or to what extent they would allow 
an augmentation of the stipend. If they are 
not exhausted, one may count on the parish 
minister asking for an augmentation after a 
lapse of .about twenty-one years from the date 
of the last augmentation. 

Besides all these local rates and taxes, we should 
consider also:— 

2 The insurance premiums , payable on the 
various buildings on the estate. The policies 
would have to be examined to discover if the 
amounts insured are fair and reasonable. The 
leases would also have to be seen, to show 
whether the tenants pay any part of the insur¬ 
ance premiums. 

3. Annual feu duties may be payable by the 
estate. 

The preceding amounts may be considered to 
be annual and regular expenditure, which may 
quite safely be admitted to be capable of yearly 
increment. 


B. Capital Expenditure 

Besides the annual expenditure, we have to 
consider what expenditure is required to put 
the estate into a condition in which reliable and 
worthy tenants will be induced to offer reason¬ 
able rents without any demand from them for 
abatements. 

1. Drainage. — Every farm and every field 
must be examined to know what expenditure 
will be incurred for drainage and at what cost. 

The price of labour in forming drains will 
depend on: (1) the nature of the soil and sub¬ 
soil, (2) the general configuration of the ground, 
according to which it may be necessary or not 
to cut very deep main drains, (3) the presence 
or absence of good drainers in the district, and 
(4) the distance of the farm from the nearest 
tile work. 

The leases would also have to be examined to 
discover whether the tenants are to pay m- 
teiest or not on the total cost, to be borne by 
the ovvnei, or whether they have to do all the 
labour on receiving the tiles free from the pro- 
pnetoi. 

2. Farm Buildings — The buildings on each 
farm requne to be carefully examined. A pro¬ 
bable purchaser would have to satisfy himself 
as to what sum will be required to put the build¬ 
ings of each farm into a proper condition to meet 
modern requirements. He should also calculate 
the present value of that cost, should he find 
that the alterations or additions are not required 
for, say, a period of five or ten years. 

The times for making the various expenditures 
must be taken into account, because if it were 
found that one half of the leases fed out within 
twelve months and all these farms required a 
large expenditure at once, a much larger sum 
should be allowed than if these leases expired 
only over a senes of five or ten years. The 
present value of a deferred sum for expenditure 
is much less than that sum if it had to be spent 
within the next two years. 

3. The same remarks may be taken to apply 
to fences, roads , uater supplies , die. 

4. Meliorations. — Although now almost ex¬ 
tinct, ‘meliorations’ have to be taken into account 
on some estates—that is, the buildings, or parts 
of the buildings, belong to the tenants and have 
to be paid for by the proprietor at the end of 
the current leases. 

5. Mansion House , &c .—The condition of the 
mansion house, of stables, of garden houses (in¬ 
cluding dwelling houses for gardeners and also 
glasshouses, bothies, &c.), of lodges, of policies, 
of woods, of home farm (if not already included 
under farms), will have to be considered, and an 
estimate made of the yearly expenditure required 
on each, as well as any capital expenditure that 
may be necessary. 

6. House Property .—Jf the estate contains 
much house property besides the usual lodges 
and estate laboureis’ cottages, a purchaser would 
have to know the class of tenants at present in 
occupation, the condition of the buildings, and 
the probable yearly and capital expenditure. 

There may be other local or peculiar features 
to consider, such as any prospective value the 
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estate may have for waterworks for a large town 
or district, or for railway development. 

Having arrived at the fair gross rental of the 
estate, we will first of alj deduct the usual bur¬ 
dens, viz. 1 («) local rates and taxes, ( b) county 
rates, (a) land tax, (d) stipend and other extra- 
parochial charges, along with 2, fire insurance 
rremiums , and 3, the annual feu duties payable 
>y the estate. 

We also add to the above deductions a sum 
for the usual yearly repairs, equal to say 5 per 
cent on the rental of the estate, excluding, how¬ 
ever, the rents of shootings and fishings; and 
also a sum for management, of say 5 per cent 
on the gross rental, including that of mansion 
house if it is to be let. 

This will give the net rental of the estate. To 
arrive at the capital value we multiply this net 
rental by the appropriate number of years’ pur¬ 
chase. What that may be, it is impossible to 
state in a general article of this natuie. 

But if we were to allow a 4-per-cent basis, or 
twenty-five years’ purchase, we would be en¬ 
titled to deduct fiom the capital value so arrived 
at, a sum to represent the capital expenditure 
(apart from the usual annual upkeep) that would 
be required to put the estate into a good state 
of repair, viz. (1) drainage, (2) farm buildings, 
(3) fences, roads, &c., (4) mansion house, and 
(f>) house property. 

The 4-per-cent basis, or twenty-live years’ 
purchase, would apply only to a general agri¬ 
cultural estate on which there was little house 
property (except for estate and farm labourers), 
and where there was not much feuing land. 

In such cases the rents of these houses are 
taken at a nominal sum, while the shootings 
which are not to be let are also put m at a 
nominal rent. These, therefore, may be taken 
as part of the agricultural estate. 

But on the other hand, if there is a consider¬ 
able amount of house property let to outside 
tenants, these houses would be worth from 
twelve to twenty years’ purchase according to 
their conditions. 

If the shootings are let at a fairly good rent, 
that rent may be put at fifteen years’ purchase. 

In the case of feu duties, much will depend on 
how they are secured and the amounts of feu 
duty. If the security is good and the amounts 
exceed i>5, it may be possible to obtain twenty- 
five years’ purchase; if under £b in amount, 
twenty-two or twenty-three years’ purchase; 
and if below £l, twenty years’ purchase. 

IT. In the valuation of a farm, with a view of 
offering a yearly rent under a lease or agreement, 
a prospective tenant would consider many of the 
above considerations. 

1. He would also carefully peruse the estate 
conditions of let, shown to him, to discover what 
are to be his liabilities to the proprietor in the 
matter of (a) insurance premiums; ( b ) erection of 
new buildings, fences, &c.; ( c ) upkeep and repair 
of buildings, fences, drains, roads, &c. 

2. He will next thoroughly examine the whole 
farm, field by field, and satisfy himself as to 
the following: (a) Condition of buildings, fences, 
drains, &c.; (b) condition of the land as to produc¬ 
tiveness; ( c ) whether each field is well watered 


and sheltered; (d) whether each field has good 
roads for access and is properly laid off for crop¬ 
ping purposes; (e) whether the land will yield 
late or early crops, what crops are possible, and 
the average yield of each per acre; ( f) whether 
the proprietor keeps a large or a small stock of 
game and rabbits, and the probable amount of 
damage thereby; (g) the location of markets 
and railway facilities; (/<) whether there is a 
limited or ample water supply, and whether 
it is by gravitation or otherwise. 

On the foregoing data and any other local 
conditions the rent has to be calculated. The 
ratio of rent to produce and expenses is, how¬ 
ever, a very variable quantity. It differs with 
the quality of the soil, the kind of farm, whether 
it, is arable or pasture, with the system of farm¬ 
ing, with the methods and appliances used in 
working, with the capital of agriculture, with the 
current prices of produce, labour, and manuie, 
and with the situation, aspect, and exposure of 
the farm as a whole [c iv. s.] 

Valuation of Foodstuffs. See Kkkd- 
inostuffs, Valuation of. 

Valuation of Manures. See Manures, 
Valuation of. 

Vapourer Moth, a brownish - coloured 
moth, the larva* of which destroy the foliage 
of fruit trees, especially the plum. See art. 
Orgyia. 

Variation.— The members of a family, of 
a herd, or of a species are not usually all alike, 
nor are those of one generation the exact coun¬ 
terparts of those of another. In almost all the 
cases that have been carefully studied there are 
peculiarities distinguishing the various indivi¬ 
duals, they agree in essential features, they 
differ in minor details Those individual pecu¬ 
liarities that are inborn are called variations, 
and they must be distinguished from individual 
modifications which are acquired as the direct 
result of something unusual in the food or sur¬ 
roundings, or in the habits and conditions of 
life generally. These modifications or acquired 
characters are due to peculiarities of nurture ; 
whereas variations emerge from within and are 
expressions of peculiarities in the hereditary 
nature. Many kinds of variations are heredi¬ 
tarily transmissible, but we do not know of 
any clear case in which a modification acquired 
by a parent is transmitted as such or in any 
degree to the offspring. Thus it is that varia¬ 
tions form the raw materials of evolution. In 
Ins famous work, The Variation of Animals and 
Plants under Domestication, Darwin accumu¬ 
lated a large body of evidence showing the 
variability of living creatures kept under human 
control, and we now know that this does not 
exceed what is exhibited by animals and plants 
in natural conditions. Tn both cases there seems 
to be a continual opposition between the persis¬ 
tence of hereditary resemblance on the one hand, 
and the appearance of novelties on the other. 
We are apt to exaggerate the amount of varia¬ 
bility in domestication, as in pigeons and poultry 
for instance, because man artificially preserves so 
many new departures. They are not less fre¬ 
quent in w T ild nature, but they are more severely 
pruned. 
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Some of the results of the modern study of 
variation may be briefly stated. (1) There is 
a proportion between the frequency of a par¬ 
ticular variation and the amount of its departure 
from the average of the* character in question. 
(2) One variation is often bound up with an¬ 
other, bringing it m its train. As Darwin said, 
there is a ‘ correlation of variations ’. The living 
creature sometimes changes as a whole, not in 
this corner or in that, but through and through, 
and all at once. (3) Through the work of Bate¬ 
son, DeVries, and others, there has accumulated 
a body of evidence showing that changes of con¬ 
siderable amount sometimes occur at a single 
leap. ‘ I bseontinuous variations ’ of certain kinds 
are not uncommon; that is to say, new depar¬ 
tures in structure may appeal- suddenly in a 
litter or clutch or seed-plot, and may show from 
their Hist beginning no small measure of perfec¬ 
tion. There is evidence in a few cases that a 
breed may arise not by the slow increase of 
minute fluctuations, but by getting a big start 
m a discontinuous variation. 

As tn the origin of variations, we must still 
confess with Darwin ‘Our ignoianee of the 
laws of variation is profound. Not m one case 
out of a hundred can we pretend to assign any 
reason why this oi that part has vaned’ Yet 
some progress has been made There «ue filia¬ 
tions that mean nothing more than an augmen¬ 
tation or diminution of an alteady existing cliai- 
a< tei The hair of the horse’s mane ilia) be vei v 
long or the tail of the cat may be vei y short 
Oi a vanation often means that a ehanntei 
present in parents or ancestry is absent fiom 
the offspring the entail lias been bioken An 
albino expresses such a \anation, oi «i hornless 
«alt m a horned race, oi a tailless kitten in a 
race with normal tails. Oi, again, a vanation 
m«iv be mterpretablo as a no\el .iirangement of 
i h,tractors oi qualities which were present m tin 1 
ancestry A piebald pony illustiatcs this. Now, 
in regard to vanations of this soil— peimuta¬ 
tions and combinations of already existing ohai- 
actcis we know that there are many oppor¬ 
tunities fo. lean angements of the mieroseopii 
Ix-areis of the hereditary qualities in the extra- 
oidmaiily intricate changes that go on in the 
geim cells (ovum and spermatozoon) before and 
dui mg fertilization. As to those variations 
vluth are qualitative rather than quantitative, 
in kind rather than in degree, we can only specu¬ 
late It may be that the stimulus to germinal 
variation comes from the changes that are always 
occurring in the blood and the other fluids which 
supply the germ cells with food; it may be that 
there is within the germ cell some sort of struggle 
between rival ancestral items that make up the 
hereditary equipment; it may be that important 
changes in the environment may saturate deeply 
through the body and stimulate the germ cells to 
vary. Thus although environmentally produced 
modifications do not seem to be transmissible, 
environmentally induced variations may turn 
out to be part of the raw materials of evolu¬ 
tion. Tn the meantime it is incumbent on every 
breeder and cultivator to record and measure 
variations and to state the conditions of their 
occurrence. [j. a. t.] 

Vol XII. 


Varicose Veins. —- Permanently dilated 
veins with their walls thickened, more particu¬ 
larly at the valves, occur in hoises’ legs, and along 
the milk vein of cows, and in other places, but 
are seldom of importance or calling foi surgical 
interference. Wheie bandages can be applied, 
reduction follows on judicious pressure. 

t«-1-1 

Variola. See Pustulatiok. 

Veal Production. - Veal, the flesh of the 
young fat calf, is produced more especially m 
the neighbourhood of huge towns, and is found 
to a much larger extent in England than m 
Scotland The conditions which determine the 
profitable production of veal are cheap calves, 
surplus milk, and a good market. With these 
conditions fulfilled, vealing can proceed either 
by allowing the calves to suck their dams or- by 
hand-feeding. 

The finest veal is produced by the first method 
The suckled calf requires very little attention, 
and on this account this system is often adopted. 
At first the newly-born calf is unable to take 
all its mother’s milk; the surplus may be re¬ 
moved either by hand or by allowing another 
bigger calf, which is getting an insufficient sup¬ 
ply for rapid fattening, to clean the udder out 
once or twice a day With deep milkers it may 
be necessary to give each tow a couple of calves 
from the beginning. These would have sufficient 
for the first two or three weeks, when it might 
be necessary to remove one or allow it periodi¬ 
cally to suck another (ow in order to keep them 
both fattening lapidly. This system is not so 
suitable for cows which are kept for dairy pur¬ 
poses, as it unsettles them, and unless the cows 
are carefully stripped each day the annual yield 
of milk will be < onsulcrabl} diminished 

The xv stem of hand-feeding is specially suited 
to daily fauns in spring, as there is often a sur¬ 
plus of milk available at this tune According 
to Dr (lillespie, ‘Hand-feeding requires skill, 
and above all, careful management and uni emit¬ 
ting personal superintendence. The* peison m 
charge must Ik* thoroughly reliable and very 
painstaking, and the food must be given with 
scrupulous care and regularity.’ For success m 
hand-feeding the following points should receive 
careful consideration. 

The Caff Box .— Previous to the introduction 
of the calf, the box should be thoroughly cleaned 
out, the floor disinfected, and the w r alls lime- 
washed. Efficient ventilation and adequate light¬ 
ing arrangements are also requisites for success. 
W T ith these conditions fulfilled, the calf may be 
safely introduced on to a comfortable bed of clean 
straw. Quietness is essential for rapid fatten¬ 
ing, and unless each ealf has a separate box they 
should be tied up by the neck sufficiently short 
to prevent them reaching then neigh boms. 

Food .—For the production of a whitish-coloured 
flesh no more suitable food has been found than 
milk ; but it is expensive, especially where tlieie 
is a demand for it for human consumption. A 
raw T egg is sometimes switched in the nnlk. 
More frequently cream substitutes, such as lin¬ 
seed jelly, ground linseed cake made into n 
gruel, or cod-liver oil, are employed, but most of 
these are apt to darken the colour or otherwise 

176 
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dimmish the value of the veal. The old practice 
of frequently bleeding the calves to whiten the 
iiesh is now discontinued, and the lump of chalk 
which is often placed in the manger is used rather 
for the purpose of correcting acidity in the calf’s 
stomach than for whitening the flesh. After 
the calf gets two or three months old the flesh 
gradually loses in colour, and it is not advisable 
to keep calves longer than this for veal; in fact, 
seeing that the best veal is produced by milk, 
and that milk is an expensive food, it is impera¬ 
tive to veal calves as rapidly as possible. 

Great care has to be exercised m the hand- 
feeding of calves during the first lew days of 
their lives. The milk should always be given 
warm and fresh fiom the cow; and as the calf 
will often drink more than is good for it during 
the few days, the quantity should be carefully 
restricted I)unng the first day a pint each 
time, three times a day, is quite suflinent, and 
with an aveiage Slim thorn calf of about 88 lb. 
live weight at bnth, l k gal. of milk by the end 
of the first week, 'I gal by end of the second, 
gal by end of the third, and 3 gal by end of 
the fourth, is as mir*h as the calf can economi¬ 
cally uso. 

The writer has found it a distinct advantage 
to add to the sweet milk a little buttermilk—a 
small quantity at first, and increasing it to about 
I part of buttermilk to 10 parts of sweet milk. 
'This may be commenced when the cal\es are a 
fortnight old, and has the effect, of sharpening 
then appetites The butteimilk has no injunous 
effect on the quality of the veal, and calves fed 
on milk with a little buttermilk added often 
scale heaviet weights than one would anticipate 
from then size 

Eiequent feeding at regular intervals is a 
decided advantage. Average Shorthorn calves 
ted three times a day may be made 11 st. live 
weight and ready for the butcher by the time 
they are a month old, while calves fed twice a 
day will take an extra week, and even then they 
will scarcely be as heavy as those fed tlnee times 
a day By feeding three times a day about lb 
milk give 1 lb of increase, while with feeding 
twice a day it will take JOi to 11 lb of milk to 
give the same result 

Probably foui to five weeks is as long as it is 
advisable to hand-feed calves intended for veal 
on a dairy farm, oi until they have reached 
100 lb. live weight, or 00 lb. veal. An effort 
should also be made to have the calves fat at the 
tune veal commands a high price, or the returns 
for vealing will not be great. It must usually 
be regarded as a convenient way of utilizing 
surplus milk [j p<>.] 

Vegetable Garden. See art Kitchen 
Garden. 

Vegetable Marrow. — When used as a 
vegetable the fruits of this most popular plant 
<Curvrbita Pepo var omfera) should be cut when 
half grown, or even earlier, thus facilitating the 
production of others At this stage the flesh is 
pleasantly tender, but later in the season a few 
fruits may he allowed to develop for jam-making, 
or to be kept foi autumn use. Seeds should 
be sown towards the end of April in small pots 
placed in gentle heat. After a hardening-off 


process the young plants are put out at the com¬ 
mencement of June, being protected for a few 
days by hand-lights, or such substitutes as large 
flower-pots or market baskets. Tt is common to 
plant marrows on old manure heaps, in which 
position they do very well, but any well-man¬ 
ured soil is quite suitable, and to plant them on 
small hillocks here and there among the early 
potato crops is a good plan. Market groweis 
ilant marrows in trenches 4 ft. wide containing 
lalf-decayed manure with soil on the top, and 
water them till well established. The growths 
may be occasionally thinned wuth advantage, 
and it is as well to afford some protection from 
early fiosts. Mallows look very well when 
grown over arbours and fences, as are the more 
purely ornamental gourds. Where an extia 
early supply is desired, they may be gieatly 
forced on hotbeds in flames; when this is done 
the flowers require fertilizing. Bush Mai row, 
Long White, Vegetable Cream, and lVn-y-bvd 
are favourite kinds. [vv vv. | 

Vegetables. —The term ‘vegetable’ is pro 
perly applicable to any plant, but, in ;i horti¬ 
cultural sense it indicates only such plants as 
aie cultivated for some edible part, and some¬ 
times—as m the ease of the tomato—that part 
is the fruit Vegetables provide us with a 
great variety of excellent and very wholesome 
food, and dietetists generally are agreed that it. 
would be better if thev were even mole exten¬ 
sively used. Only a few cent,ui ies ago the t lion e 
of vegetables was very limited. 4 heir quality 
has also immensely improved dm mg the last 
hundred years, and it continues to advance, but 
m this eountiy partieulaily there art* a number 
of good vegetables, such as eaidoons, cel emu, 
Indian corn, salsafy, scorzonera, sugar peas, and 
a number of salad plants, which are but little 
favouied But tlx* choicest vegetables aie of 
little value if unskilfully served; and m this pai - 
tieular it must be admitted that the reputation 
of English cooks is not high, nor aie they very 
willing to mend their ways The possession of 
a well-managed kitchen garden is of inestimable 
value to a household Those who have to pur¬ 
chase their supply suffer somewhat from the 
usual system adopted by the glowers of sending 
vegetables to the large markets; whereas could 
local produce be secured directly, it would be 
fiesher, cheaper, and more satisfactory m every 
way. There is a tendency to esteem size bofoie 
quality in vegetables, and they are too often 
grown mixed up with fruit trees and bushes and 
other crops, whereas it would be better to keep 
them apart. Their nomenclature is very con¬ 
fused, many of the seedsmen having given names 
of tlieir own to what are identical varieties It 
is a real economy to purchase seeds of the best 
strains from reliable firms. It is a good thing 
that more attention is now being devoted to the 
raising of extra-early vegetables with the aid of 
hotbeds, cloches, &c. It is to be regretted that 
our imports of fruit and vegetables are so large. 

[vv. w.] 

Venison. -The name of venison is now con¬ 
fined to the flesh of animals of the deer tribe, 
used for food; but it had formerly a more ex¬ 
tended meaning, being applied to almost any 
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objects of the chase, of which the chief were 
deer and boar. In England, the only venison 
usually consumed is that which comes from the 
stag (or red deer) and from the fallow deer, 
called respectively red venison and fallow veni¬ 
son. At high-class tables the haunch only is 
served, consisting of one leg with half the saddle 
attached. The neck, however, may also be 
roasted. The flesh of the roedeer is of }>oor qua¬ 
lity, and so little eaten in England, that when 
required for any special function it often has to 
be imported fiom the Continent. When used, 
the joints taken are the leg and the saddle. In 
old times venison was a far commoner article of 
diet than it is at present. The New Forest was 
only one of many deer forests in England, where 
large numbers of fallow deer were protected 
from the mioads of the plough and of other 
pnstoring animals. They are now preserved 
only m a few gentlemen’s paiks, while deei 
stalking is confined to the Highlands, where 
the red deer still exists in a wild state 

[il. S. K. E ] 

Ventilation —The proper ventilation of 
farm buildings is one of great difficulty. In 
tins article we shall deal, not with the venti¬ 
lation of the farm dwelling-house, but chiefly 
with that of the cow byre, since the Local 
Co’s eminent Hoard insist on certain regulations 
foi such a byre before it can be usecl in con- 
metion with a dairy. Similar \entilation, al¬ 
though in a modified degree, should be provided 
tor other byres, stables, Ac. 

Ventilation is \ery often consideied to be 
merely a matte? of sufficient air space in a by re 
lint a byre with a comparatively small air space 
is, if properly ventilated, much moie healthy 
than a by io with a very' laige air space and 
badly ventilated. To secure thorough ventila¬ 
tion the air must be kept continually moving, in 
order to expel t he foul an and induce a current 
of fresh an from the outside. Unless this is 
done, a byre with a large air space and deficient 
ventilation is subject toextremesof temperature 
It is too cold when the cows return to it from 
the outside, and after it is occupied by cattle 
for some time it becomes too waim The foul 
air lias not been allowed to escape, and no fresh 
air has been admitted. 

County Councils are now empowered to make 
by-laws to regulate the construction of dairy 
byres and other premises. These by-laws are 
subject to the approval of the Local Govern¬ 
ment Board. This Board invited the attention 
of Local Authorities to the following recom¬ 
mendations of the lloyal Com mis, mod on Tuber¬ 
culosis - 

1 ‘A minimum cubic contents in cow* sheds 
in populous places of from GOO to 800 ft. for 
each adult beast, varying according to the aver¬ 
age weight of the animals.’ 

2. ‘A minimum floor space of 50 ft. to each 
adult beast.’ 

3. While prescribing the above two recom¬ 
mendations, the Commission added that ‘they 
were distinctly of opinion that the dimensions 
affecting ventilation and lighting are by far 
the most important, and that requirements as 
to cubic and floor space are mainly of value 


as tending to facilitate adequate movement of 
air’. 

4. ‘ The same conditions as those recommended 
for populous places should apply to cow sheds 
in sparsely populated places, except in so far 
as cubic contents per cow arc concerned; as 
regards these cubic contents, such space per 
cow should be provided as would, in view of 
the surrounding circumstances, secure reason¬ 
able ventilation without draught. But the 
physical circumstances prevailing in different 
localities being so various, we ao not find it 
practicable to prescribe uniform minimum re¬ 
quirements in this respect.’ 

Everyone will admit that these recommenda¬ 
tions arc eminently sound and sensible. In the 
first one, it is to be noted that the cubic con¬ 
tents prescribed are for adult beasts and not 
for young cattle, as is so often asked by' Local 
Authorities The Commission also drew a dis 
tinction between animals of different weight, 
as, for instance, an Ayrshire cow does not ic- 
quire the same cubic contents as a large .Short¬ 
horn cow. They also made it clear that an 
absolutely uniform minimum cannot be obtained 
all over the country. The physical ciieum- 
stances of each case must regulate to a large 
extent the requirements of the Local Authority. 
A byre m an exposed wind-swept situation at 
an altitude of, say, 6(X) ft. above sea level would 
have to be differently treated from a byre situ¬ 
ated in a burgh or other populous plaee, at 
an elevation of perhaps only' 50 ft. above sea 
level 

The Local Government Board added the fol¬ 
lowing. ‘The distinction as to 4 cubic contents’ 
pci cow’ in ‘populous’ and m ‘sparsely popu¬ 
lated’ places recommended by the Commission 
rests ultimately upon the influence of these 
local conditions upon the regimen of the <ow. 
If cows are habitually grazed on grassland 
during the greater part of the year, and when 
not so grazed aie habitually* turned out during 
a portion of each day, then tlieie is a reasonable 
giound for some distinction in the regulation of 
‘cubic contents’ as between such cows and rows 
kept and fed under cover during the whole or 
renter part of the year and not turned out 
unng a portion of each day. 

‘Although in general the regimen which justi¬ 
fies the prescription of the lesser cubic space 
per cow exists in counties, and the regimen 
which demands the greater cubic space exists 
in burghs, the Board recommend all Local 
Authorities to base any distinction w Inch may 
be made upon the fact whether cows are or 
are not ‘ habitually grazed on grassland during 
the greater part of the year, and when not so 
grazed are habitually turned out duung a por¬ 
tion of each day’. The Board recommends a 
minimum floor space of 50 ft. in all cases.’ 

But the Local Government Board, in framing 
their ‘Model .Regulations’ for dairies, cow sheds, 
and milk shops, go considerably beyond their 
own recommendations. These ‘Model Regula¬ 
tions’ require GOO cub. ft. per cow for cows 
‘ habitually grazed’, &c\, and 800 cub. ft. for cows 
not so grazed. This is far too high. A low r er 
minimum should have been recommended, so 
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that Local Authorities could deal with each 
case as it arose, and dispose of it on its merits. 

Local Authorities in Scottish counties show 
great variations in their by-laws. The cubic 
contents range from 300 to 800 ft. per cow foi 
old byres, and from 400 to 800 ft. for new byres. 

One county is content with 300 cub. ft. in old 
or existing byres, and requires 400 cub. ft. in 
new byres. 

Two counties require 3r>0 cub. ft. for old, and 
500 cub. ft. for new byres. 

One district in one county requires 380 and 
500 cub. ft. respectively. 

Three counties and ten districts in other four 
counties require 400 cub. ft. in old byres, but in 
new byres their demands range from 500 to 
800 cub. ft. 

One district in one county wishes 420 cub. ft. 
in old, and 800 cub. ft. in new byres. 

Three districts in two counties ask for 450 
and 000 cub. ft. respectively for new and old 
by res, while one of these counties allows 400 
cub. ft for all hvres on exposed sites. 

Nineteen districts in eight counties wish 500 
cub. ft for old byres, and 000, 050, or 700 cub. ft. 
for new byres. 

One count} wishes the same, viz. 500 cub. ft 
foi old, and 000 cub. ft for new, fur cows 
‘habitually grazed’, &c. 

For cows not so grazed, this county requires 
000 cub. ft. for old byres as well as for new 
byi es 

Two districts m two counties ask 000 cub ft 
for both old and new byres. 

One district asks 700 cub. ft. for old byres, 
while another district in the same county re¬ 
quests 800 cub. ft foi both old and new byres 

It is seen from the above that only one 
county m Scotland lias adopted the recommen¬ 
dation of the Local Government Board as to 
cows being ‘ habitually grazed or not’. 

If we take the floor space per cow, we find 
that only five districts in four counties make 
any stipulations at all One asks 35 sq ft for 
old, and 42 sq. ft for new byres, three l(‘quire 
50 sq ft, and the other stipulates for 4 not less 
than 14 ft. of breadth in byres’. 

Then as to cows being ‘habitually grazed or 
not’, besides one county above mentioned, only 
one other county seems to have considered this 
matter at all, and asks 400 cub. ft. for cows 
‘habitually grazed’, and 000 cub. ft for cows 
not so grazed. 

If we consider the regulations for ‘ lighting’, 
only two counties make any requirement as to 
this in their by-laws. One of the two counties 
last mentioned as having considered the ‘graz¬ 
ing’ question, has also considered the lighting 
problem, and asks for 3 sq. ft. for every two 
cows. Another county requires for all byres 
elected after May, 189G, 1 sq. foot of glass for 
every GOO cub. ft. of air space, and at least 
G sq. ft. in each byre. 

As regards ventilators only one county makes 
any stipulation—the same county that had con¬ 
sidered the ‘grazing’ and the ‘lighting’ pro¬ 
blems. That stipulation is that the openings 
for both inlet and outlet should be at least 
30 sq. in. for every two cows, and not above 


8 ft. above the floor level. This county also 
requires all openings to be provided with suit¬ 
able means of regulating the supply of air, and 
every person in charge must use this means so 
as to keep the air m a wholesome condition. 

It is therefore evident that no unanimity 
exists—and none is possible—amongst Local 
Authonties in Scotland as to the proper venti¬ 
lation of byres. What is necessary is that 
Local Authorities should not make any hard- 
and-fast rule as to the ventilation of every byre 
in a large and wide district where the condi¬ 
tions vary so much. They should be willing 
to make a very low r ‘minimum’, if a minimum 
is required, and then to treat each ease on its 
merits. 

Ilow can efficient ventilation he obtained 7 
In theory, all inlets and outlets ought to he 
capable of regulation. They ought to he ca¬ 
pable of being opened and being shut as and 
wdien required Conditions of weather change 
so rapidly, and the temperature of the outside 
air rises and falls so quickly, that some sort of 
regulation seems to be essential if byres, &<:, 
an* to be kept at an equable tempcratuie 

Inlets and outlets can be controlled, but the 
chief difficulty is to have a person present to 
control them at the right time. If the control 
could be made automatic all would bo well, but 
probably this is impossible Several control 
ventilatois are now on the market (see Vknti- 
latous). But until it is possible to find fai- 
mers and servants who can and will attend to 
the opening and shutting of these ventilators 
pist when required, it may be at once admitted 
that those ventilators that are always open and 
cannot be closed .are to be piefeired in cveiy 
way to ventilators that arc shut when they 
should be open and are open when they should 
he shut 

If the ventilators are propci ly constructed, 
that is, if they are made and fixed in position 
so that no draughts aie caused to the animals m 
the byre, &c, it is better to ha\e them always 
open and never shut, than to have them some¬ 
times open and sometimes shut Avoid all 
draughts and we cannot have* too much venti¬ 
lation; but w r e may have too little [e w. s ] 
Ventilators. —An automatic self-adjusting 
ventilator that w 7 ill always act in all suits of 
weather lias not yet been discovered. Such a 
ventilator is very much needed for farm build¬ 
ings. There aie two classes of ventilator, one 
for admitting fresh air and the other for expel¬ 
ling foul air 

1. As to the former, the common form is 
an opening in the walls of the building. For 
granaries, sheds, and such buildings the open¬ 
ing may be near the top of the wall or near 
the floor level; for stables they are generally 
placed near the top of the wall; for byres they 
are placed either near the floor level or at a 
height just clear of the heads of the cows. In 
theory they should be placed at the floor level. 
Cold fresh air being heavier than heated foul 
air, should be taken in at the lowest level so 
as to cause a continuous flow of air from floor 
to ceiling. If taken in at a higher level, the 
cold air must first fall down towards the floor 
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and again rise when heated, and this may cause 
draughts on the backs of the cows. Most far¬ 
mers, however, prefer the inlet about f> ft. above 
the door level. .... /. 

The simplest form of fresh-air inlet is a fire¬ 
clay pipe inserted in the wall. If of 4 in. diani. 
it should have an upward slope to the inside of 
not less than 4 in. —that is, a slope not less 
than its internal diameter. It should be cut 
to that angle so that no sharp corners project 
on the outside or the inside wall. The pipes 
might he made as fig. 1, of glazed fireclay. 
.Another foim is seen in fig. 

2 This is made by the Gart- 
naig Fireclay Go. Ltd, 18 
Charles Stieet, St. Bollox, 

Glasgow, and is made for a 
P in. brick wall. They have 
an aii spate of 31 k sip m. 

They are glazed with pottery 
glaze inside and vitrified out¬ 
side. The ventilator, includ¬ 
ing the grating, is made of 
the best fire-clay. The inside 1 

mouth is contracted to cause 
the flesh an to he forced into the centre of the 
b}te The contraction, howevei, is apt to choke 
the free passage of an The other disadvantage 
of this inlet \entilator is that the mouth pi<» 
jects into the byre beyond the face of the wall, j 
and wall thus collect dust, &c Inlets of this j 
kind are also not easily contioiled when made j 
in this shape On the other hand, the projec¬ 
tion tends to throw the air more upward | 

Fresh-au inlets should be placed in thecentie : 
of each stall, one foi every two cows. The} 
should be constructed in such a way that they 
can be regulated as required. This can be done 


Fig. 2 

so that all the inlets can he opened at one time, 
or some may he opened and others closed. It is 
necessary at times to have the ventilator of one 
stall foi a newly calved cow entirely closed The 
system introduced and patented by Mr. John 
Bair, Sanitary Inspector for Stirlingshire, is 
probably the best and most effective. 

They may he made singly or in groups of two, 
three, four, five, or any number required. Fig. 3 
shows a single valve, while a group of three 
valves is shown in fig. l. r >. They are opened by 
the pulling movement of a wire with cnain pull 
attached, which is then slipped on to a pin in 
the wall, when the valves are to be open. When 





they are to he closed the chain is released from 
the pin, and the valves swing down by their 
own weight. They 
are ad j ustable, 

and may be 

i ; i\ _ closed, partially 

x ^ closed, or fullv 

i o ° °P e,1 > as desired. 

( Li They aie made in 

| Vo / lit ^ jWS three sizes, to give 
l mletsof4 in ,(> in , 

V ai) d ^ 111 ln ^ia- 

| meter. The (J-m. 

I and 9-in valves 

II may be had in 
glass, to admit 

3 light when closed. 

If it is desned to 
have one valve closed and all the 

1 others open, the valve to he closed 
has its lever disconnected from the 
link into the wue. 

2 Bulge ventilators may be had in 
gieat vaiiety, and are made of various 
matenals. Fueelay ridge ventilators 
have tin* incut of being indestructible 
as computed with wooden ones Of 
fiieclay ventilators the first was 
Beattie’s ventilatoi (fig. 4), which 
acted fairly well, but it allowed ram 
and snow to be blown into the budd¬ 
ing This ventilator was improved to 
a certain extent and brought out under 
the name of Beattie s Ventilator (Chris¬ 
tie’s Improvement) (fig. f>) The open¬ 
ing being less, snow and rain were not so easily 
blown inside, but moie ventilators were re¬ 
quired than of the first pattern. The latest 

form of this ven- 
tilator is called 
‘The Swift’, and 
has been pa- 

tente( ^ l) y mi*. 

yOO J. A Beattie, 

* ^^y^ C M, Aberdeen. 

This pattern (fig. 
6) prevents snow 
and rain from 
Fig 4 falling into the 

byre, being run 
to the outside. The openings are not veiy 
large, and consequently a large number of these 
v entilators are required on a ridge. The ridge 
in fact may be 
entirely covered 
W by these venti- 
lators placed al- 
X ternately, or it 

s'YM may be lialf 
covered w r itli 
Jllj lyr them, a venti- 

0r\ lator alternating 

>j|v with a plain fire- 

clay ridge. All 
Fig. 5 these ventilators 

are manufac¬ 
tured by Messrs. J. & B. Howde, Ltd., Hurl- 
ford, Kilmarnock. 

The Gartcraig Fireclay Co. Ltd. also make a 
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very good fireclay ridge ventilator (figs. 7 and 8). 
The air space of the central opening (marked c 
in the section) is over 20 sq. in Tins firm re¬ 
commends that the ventilating tiles be laid along 
the entire ridge of the roof. If this is done, 
there will be 
nearly three ven¬ 
tilators for each 
pair of cows, and 
therefore about 
30 sq in. of out¬ 
let ventilation per 
animal. Galvan¬ 
ized-wire gratings 
at the entrance 
of the projecting 
arms are pro¬ 
vided to prevent 
obstructions from birds’ nests, &c. The venti- 
latoi is made of fireclay, thoroughly vitrified 
outside and inside. 

The double-horn ventilator (fig. 9) is made 
of zinc, and was at one time \ery much used 
Kain and snow cannot find an entrance, but 




Fig. 7 


that is almost the only advantage, as they do 
not act well If fitted with a diaphragm or 
division, as indicated by a dotted line on sketch, 
they work a little better, as they are not so apt 
to be choked by a strong wind blowing on one 
side and causing down-draught without exhaust¬ 
ing any foul air. 

The louvre ven¬ 
tilator (fig. 10) is 
also a very com¬ 
mon form, but 
being generally 
made of wood it 
is apt to decay 
quickly, being 
out of the reach 
of the paint 
brush and sub¬ 
jected to the 
weather outside and damp foul air inside. In 
other ways it is a fairly satisfactory ventilator. 

Another common form of ventilator is that 
of the slit in the roof, above which is raised a 
small roof slated over in the usual way Snow 
is apt to be blown into this opening; sparrows 



build their nests in it; and very often farmers 
close it up with straw in very cold weather and 
forget to open it again. 

One of the best raised-ridge ventilators is 



big 10 


that made by Mr. (Yaig, Langbank, Port-Glas- 
gow, and shown in figs 11 and 12 It is made 
either of iron or of wood coveied with zinc, and 
has therefore all the advantages and none of 
the disadvantages 
of the louvre ven¬ 
tilator The top 
of the ventilator 
is quite open, ex¬ 
cept that it is 
covered with wire 
netting to ex- 
* hide birds, &c. 
The top has also 
a division or dia¬ 
phragm, and be¬ 
low, and wider 
than, the shaft is 
a tray sloped to 
[ both ends to run 
otl any water that 
11 falls down. A 

similar ventilator 
(figs 13 and 1 1) is that made and patented by 
Mr. Tavlor, Nether Leask, Ellon, Aberdeen¬ 
shire Fig. 11 is controllable from the inside. 

A system of ventilation has been intioduced 




Fig 12 

by Mr. John Findlay, Spnnghill, Baillieston. 
He places air inlets in the side walls, about 
5 ft. 6 in. above floor level, each 30 sq. in. for 
each cow or GO sq. in. for each pair of cows. 
These inlets are regulated by a lever. At the 
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ridge the boarding and slates are stopped about 
10 in. from the apex of the roof, and this part 
is then covered with glazed sashes, hinged at 
the lower edge, which, when closed, meet at the 
apex. The sashes are connected to a lever, so 
that they may be opened entirely or partially. 
This ridge ventilator also gives sufficient light 
to the byre without 
rooibghts. 

A more recent sys¬ 
tem of ridge ventilat¬ 
ing is that patented 
by Mr. dolm Barr, 

Sanitary Inspector, 

Stirling Fig. 15 
••'hows both inlets and 
outlets The inlets 
shown are three in 
mini be), the two out¬ 
side' ones having glass panels, the centre an iron 
panel. The latter is shown disengaged, and 
therefore closed. The sketch is very illustrative 
of tin; ridge ventilation. There are two ridge 
boards kept apart by blocks to the required 
width. The ridge boards and all other parts 
exposed to the weather are first covered with 


zinc. So are the blocks before being put in, and 
then aie soldeied to the zme of ridge boards. 
The top may be covered with wue netting to 
exclude birds, Ac Below the ridge opening is 
a tray or trough, hung fiom the ridge hoards, 
and this may be made in two sections foi a long 
roof As this gutter is 
swung to ends when 
closed, it must he a 
little shorter than the 
full length of roof. A 
small part therefore of 
the ridge at each end 
must be closed over to 
prevent rain falling 
down when the gutter 
is swung open, if the 
gutter is in two sec¬ 
tions, a small part of 
the ridge must also be closed in the centie for 
the same reason. The guttei is a little deeper 
at one end in order to run the water into a 
large rain-collecting box. If neatly made tins 
guttei, when swung close by the wire rope and 
pulley, Ac., will entirely close the ridge. Per¬ 
mission may be had at the late of Is. 6 d. per 





lineal foot of ridge by any party wishing to con¬ 
struct the ventilator. A working drawing, with 
descriptive notes, is supplied with each permit. 
The makers of the fittings are Messrs. Smith 
& Wellstood, Ltd., Bonnybridge. Other ridge 
ventilators that may be mentioned are the well- 
known Boyle ventilator, and several makes of 
concealed roof ventilators. [c. w. s.] 

Verbena. (Vervain), a large genus of green¬ 
house or hardy annual, biennial, or perennial 
herbs or sub-shrubs (nat. ord. Verbenaceir), 
nearly all natives of the New World. V. offici¬ 
nalis, the British species, used to be greatly es¬ 
teemed medicinally. The half-hardy trailing gar¬ 


den kinds have not been so popular as formerly, 
owing to their liability to disease, but the advent 
of some fine new varieties is helping to restore 
them to favour. Seeds may be sown m heat 
early m the year; the seedlings are pricked out 
into small pots, being placed near tlie glass in 
an airy pit, and planted out about the middle 
of May. This method is less troublesome than 
keeping plants of named sorts through the win¬ 
ter to provide cuttings for striking in spring. 
The seeds may be purchased m colours—white, 
blue, scarlet, flakea, &c ; a race named compacta 
may also be grown from seeds. Verbenas pre¬ 
fer an open position, and deeply cultivated and 
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liberally enriched soil. They should he grown 
in beds by themselves, and the colours may be 
mixed The Bhoots require to be stopped and 
pegged down. Miss Willmott (pink), Blue 
Beauty, Ball of Fire, Crimson King, Purple 
King, and Houle de Neige aie excellent named 
bedding kinds. V. venosa, a semi-hardy peren¬ 
nial of erect growth with purple-blue flowers, is 
hardier and less liable to disease. Its seeds are 
slow to germinate: the fleshy roots arc easily 
kept through the winter. [w. w.] 

Vermin, a somewhat old fashioned word used 
in various senses, tlnee of which may be noticed 
here. (1) m reference to small mammals injurious 
to crops, eg rats, nine, voles; (2) in reference 
to animals destructive to game, e.g. weasels and 
stoats, and birds like hawks and owls, (3) in 
reference to vanous ectoparasites, su< h .is fleas, 
lice, birdliee, bugs, ticks, and mites For prac¬ 
tical remedies and preventives special articles 
. hould be consulted, but four general statements 
may bi useful ( a) Excessive multiplication of 
rats, mice, and voles is sometimes due to ex¬ 
tremely favourable weather conditions, or to the 
transportation of the indents to a new tern lory, 
but it is usually due to undue severity in deal¬ 
ing with .In* natural enemies, vermin in the 
second scum (b) Killing oil W'easels, stoats, kes¬ 
trels, owls, and the like is not wholly favourable 
to game preservation, since it is a}it to lead to a 
weakening of the stock (see Grouse Disease) 
by the smvival of weakly forms which would be 
eliminated in natural conditions, (c) The pie 
sencc of vermin on the skin is usually t he Nemesis 
of lack of cleanliness; though they pass readily 
trom duty to clean animals, they do not take 
such a hold of the latter (see Insecticides). (<i) 
Many insects and Acannes obnoxious in them¬ 
selves have an even greater importance as the 
heaiers of disease-causing microbes [j. a. t J 

VernaB Grass, a sweet-smelling weed grass 
►See Antiioxanthum. 

Veronica (Speedwell), a huge genus of 
greenhouse and hardy herbs and shrubs (nat 
ord. Scropbularmeie) with blue and, more rarely, 
rose-coloured or white flowers, widely dispel sed, 
a number being natives of New Zealand. Six¬ 
teen species are natives of Britain, notably the 
beautiful V. C/iamwdrys (Germander Speedwell) 
and V. spicala , which are cultivated in gardens. 
The best herbaceous kinds include V gentia- 
noidn s, V. uicana (silvery foliage, used for bed¬ 
ding), V. longi/oha, V. prostrata, V. repens, l r . ru- 
p?stns, V. satureurfoha , V. saxatilis , V. subsessihs, 
and V. Taucrtum. These are quite liardy, being 
readily increased by division, while some of them 
ripen seeds, and arc excellent plants for the border 
or rockery The shrubby evergreen Veronicas 
are chiefly valuable in warm districts and for 
seaside planting, as they withstand wind and 
spray, and are very ornamental in winter and 
early spring. V. 7'raversii , 4 ft high, which has 
white or lilac flowers, is the hardiest; while V. 
speciosa , blue flowers, and its red- and white- 
flowered varieties attain considerable dimensions, 
and are the showiest of all. There are also a 
number of tine hybrids, such as Andersonii, Ker- 
mexina, Lindleyana, versicolor , &c., but they can¬ 
not be termed quite hardy, being liable to be | 


killed in severe winters The smaller shrubby 
kinds, alpina, Dabneyi, mount, and others, are 
good rock-garden plants They are readily in¬ 
creased by division. Many of the Veronicas 
arc very variable. [w. w.] 

Vertigo. See Megrims 
Vespa, a genus of the Hymenoptera which 
includes the Hornet ( V. erabro) and the Social 
Wasps. Of these latter there are several Bri¬ 
tish species, the commonest being V. vulgaris, 
l r . rufa, and V. germanica , winch nest in the 
ground, and V. sylvcxtns , which builds its nest 
m trees. These insects attract the attention of 
agriculturists chiefly by their depredations on 
ripe fruit, to winch they are sometimes exceed¬ 
ingly destructive. It should be remcinbei ed, 
however, that in then larval stage the} art* 
cntiiely cam muons, and that, during a con¬ 
siderable part of the year, wasps are capturing 
insects, many of them highly lnjuilous, to pio- 
vide food for theii young It is by no means cer¬ 
tain, therefore, that then extei initiation isdesn- 
able, though it is often advisable to reduce their 
numbers. The females oi ‘queens’ alone sur¬ 
vive the winter, so that any oi the insects taken 
in then winter quarters or in the spring are 
the possible foundeis of new colonies, (bound 
nests are generally destroyed by sulplun fumes 
oi b\ gunpowdei (Vamde of potassium is 
sometimes used, but is no more efficacious. 

[o. w.] 

Vespidae. See Vespa 

Vetches, or Tares ( View saliva), some¬ 
times called Lints, belong to the order Legu- 
minos.e, and aie sown on the farm in two 
vaneties— the winter, for use in spring, and 
the spring, for use in autumn. There are few 
foods which are so useful on the farm They are 
admirable for horses—having been cut twenty - 
four hours before they are used, ow ing to their 
highly succulent nature—and for sheep, which 
are usually folded on a crop preferably as a 
mixture with oats or rye, which keeps them off 
the ground ; while they are relished by both 
cattle and swine, although they are seldom 
needed by either Votchcs may be sown as a 
catch crop m autumn, when, especially if well 
manured, they may be eaten off b} sheep. They 
can be followed by a summer crop such as maize, 
cabbage planted out, or late turnips, or in spring 
after a winter crop is removed, when they make 
an excellent preparation for wheat, being in 
this respect similar to clover. ►Summer tares 
are usually sown alone, and either mown for 
forage for the horses, left for seed, or fed off on 
the land. On some occasions tares are ploughed 
under the surface, as green manure, enriching 
the soil in nitrogen, and supplying it with 
organic matter. In feeding tares as a green 
food it is important that an addition to the 
ration should he made in a form of food rich 
in starch, owung to the fact that they are rich 
in proteid matter, and they should not in con¬ 
sequence be used in conjunction with peas, 
beans, or cotton cake The most suitable foods 
for use with tares are maize meal or rice meal. 

In sowing vetches it is usual to broadcast 
4 bus. to the acre, or to drill 3 bus. It is not 
so essential to harrow' dow'ii the land to so fine 
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a tilth for winter tarea as for corn, but it is 
important that it should be free from wire- 
worms, which sometimes destroy or partially' 
destroy a crop. When sown with a cereal foi 
spring consumption 3 bus. of seed are sufficient, 
together with 1 bus of oats of the winter 
variety or a similar quantity of rye. Vetches 
lespond well to manure similar to that applied 
to beans (see Bkans), and produce a heavy eiop 
on land of a great variety of types if it is in 
good heart, the usual weight of forage cut green 
sometimes reaching nearly 20 tons. A bushel 
of seed weighs about 64 lb., while the produce 
of a crop of seed may be placed at an average 
of 26 bu«, with some 27 cwt of haulm Vetches 
may be regarded as one of the almost indis¬ 
pensable eiops of the faun; useful as a catdi 
crop, as a manuring ciop, as a forage crop, espe- 
(Killy advantageous for folding sheep and feed¬ 
ing horses in i-ummei, and as a cleaning crop, 
for no plant is moie useful in smotheiing weed-. 

„.j 

Vetchling;- Sec* Latiivris 

Veterinary Science.- It is hardly pos¬ 
sible 1 to exaggerate the impoilance to an agri¬ 
cultural community of anything whi< h com ei ns 
the health of the domestu animals In districts 
where slock-raising is the chief industry, or 
where dairying is largely earned on, this is 
especially obvious; but even in tillage districts 
its impoi lance is so great, that want of know¬ 
ledge eif the piinciples of veterinary hygiene 
may lead to lease's almost as serious as those 
winch icsult from bad harvests, or the adop¬ 
tion of e>bsolete‘ methods in the matter of the 
cultivation of the* laud 

This is especially to he noted wlieie mixed 
fanning is carried on, and where the holdings 
arc of small size. 

Thus, m many parts of the British Islands, 
where the aveiage size of the farms does not 
exceed 15 acres, of which less than one-third 
is tilled, the loss of a good working horse or 
milcli cow is a more serious disastci than the 
failuie of the grain crop m any season Unfor¬ 
tunately, however, while most funnels lealize 
the importance of striving to prevent the occur¬ 
rence of those diseases which frequently have a 
fatal termination, it is not so generally recog¬ 
nized that there are a large number of diseases, 
not usually fatal, which result in equally' serious, 
though not so obvious, a loss. 

Thus, such diseases as contagions abortion m 
cattle, house m cahes, lingworm, infestation by 
lice, indigestion in horses and cattle —with its 
numerous results, including broken w ind, stag¬ 
gers, &c.—are too often, through ignorance or 
neglect, allowed to exist unchecked, with the 
result that serious loss is caused to the owner 
before lie realizes the necessity for active steps. 
For the protection of the health of his live stock 
it is desirable that the farmer’ should have as 
thorough a knowledge as possible of his animals 
—their anatomy, the structure of each organ 
and its functions, how each organ does its w'ork 
and how r it can be deranged, and w'hat steps 
should be taken to check disease on its fiist 
appearance 

A favourite instance of the advantage of even 


a slight knowledge of anatomy is the case of 
the horse’s stomach, which is remui kablc among 
other things foi its comparatively Hinall size 
On account of this peculiarity, a well-informed 
horse-owner will realize that a lmise's feeding 
should be given in small quantities and at fre¬ 
quent intei \als; that long fasts ai e to be avoided; 
and that vvat< r should bo given befoio feeding 
lathei than after, so as to avoid washing un¬ 
digested material fiom the stomach into the 
intestines 

The means by which disease is spiead from 
animal to animal, oi from farm to farm, should 
also be carefully studied, e\en though tins in¬ 
volves at least an elementary knowledge of 
pathology and bacteriology; and tins becomes 
moie and mine important as we find that from 
time to time it is being proved that diseases are 
tiansmissible, directly’ or indirecth, from one 
animal to anothei, which within a few years 
past weie supposed to arise in and be confined 
to the animal affected, cu to be due to climatic 
>r dietetic, causes A s instances of such dis¬ 
eases may be mentioned led water in cattle, and 
biac kleg 

1*11 i*a kntion of .Disease —While there are 
special precautions to be adopted foi <eitam 
diseases, the following general principles should 
be observed m all cases 1. Cleanliness is an 
absolute essential, ib neglect of it not only en¬ 
roll! ages the glowth and reproduction of many 
of the most dangerous disease 1 germs, but also 
tends to low ei the vitality of the animal and 
its power of resisting disease. This cleanliness 
applies to houses or sheds, to the bodies of the 
animals, and even to the pastures on which ani¬ 
mals glaze, as shown by outbreaks of disease 1 
where cattle are tiowded cu left too long on a 
] last ui e 

2 Fresh air is nearly as necessary as food, 
because the blood on which life depends cannot 
be healthy unless the lungs are provided with 
an ample supply of fresh air, the latter being 
also the foe of many germs of disease. 

3 Light is desirable, both as hostile to the 
germs before mentioned, and as a natural stimu¬ 
lant to the vigom and disease-resisting power 
of the animal. 

4 Suitable food in carefully calculated quan¬ 
tities has an important beat mg on the preserva¬ 
tion of health, the proper choice of feeclingstutfs 
being much assisted by a knowledge of the ana¬ 
tomy and physiology of the digestive organs of 
the respective animals. Thus, it. is obvious that 
it. is not piopei to feed a horse, which has a 
simple, small, pouclilike stomach, capable of 
holding less than 3 gal , on the same quality oi 
quantity of food per meal as an ox w’itli foui 
stomachs, with a capacity at least fifteen times 
as great, and with the ability to regurgitate 
food for more thor ough mastication. 

f>. Isolation of sick animals can scarcely be 
too strongly' urged, even though the disease 
may not be recognized as infectious or conta¬ 
gious, for reasons already given. Animals suffer¬ 
ing from disease should not even be allowed 
to graze on pastures with healthy animals, cei- 
tain fields becoming infected from their occu¬ 
pants w ith such diseases as fluke, parasitic scour, 
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lioose, abortion, &c. It may be noted, however, 
that where a disease affects one species only, it 
is often useful to graze an infected pasture with 
animals of another species, not liable to the dis¬ 
ease, for a sufficient period to enable the disease 
to die out. Thus, on land where red water m 
cattle frequently appears, it will be found that 
if the pasture in question be used for horses 
only, for a year or more, it will be found that, 
unless the disease is again introduced, the land 
has become safe for cattle as legards red water 

Diagnosis of Disease — It is essential that 
every farmer and stock-owner should be able to 
recognize the general signs of health or disease, 
and, as a matter of fact, considerable skill is 
usually attained by practical experience; but it 
will be of the greatest advantage to tram the 
powers of observation in the light of the general 
study of anatomy, physiology, and pathology 
(disease) which has been already recommended. 

Health has been defined as ‘that condition of 
an animal or organ which is found to be most 
common on an examination of the greatest pos¬ 
sible number’. That is, health is the natural, 
normal, oi usual condition, so that anything 
unusual in an animal or one of its organs, any 
change of habits, of appearance, of gait, &c., 
should at once be made the subject of enquiry, 
since such outward manifestations may be signs 
of serious internal changes due to disease Thus, 
an experienced stock-owner, noticing a eeitain 
wild staring appearance in the eve of an ox, 
will have his suspicions aroused; and if he notices 
in addition even a slight change of gait, he rea¬ 
lizes that there is serious digestive trouble, which 
if not at once checked will lead to the serious 
nervous affection known in most districts as 
‘staggers’. In judging as to the health of an 
animal the farmer should take into considera¬ 
tion the following points.— 

1 The general appearance of the animal, 
such as a bright, lively eye, healthy or even 
glossy coat, especially in horses, skin moving 
freely over the ribs, a tendency to keep in the 
company of its fellows. 

2. The appetite. 

3. The quantity and nature of the excreta, 
both urine and dung. 

4. The rapidity and other peculiarities of the 
breathing. 

5. The external temperature, as ascertained 
by feeling horns or ears, and the internal tem¬ 
perature, tested by the insertion of a clinical 
thermometer into the rectum. 

6 The pulse. 

Evidences of disease can frequently be noted 
under the foregoing heads, by one or more of 
the following signs*— 

1. An animal may be noticed shunning the 

company of his fellows, standing with head 
drooped, arched back, staring coat, hidebound, 
eyes dull and sunken. I 

2. The appetite may be suspended or fickle, 
sometimes excessive and at other times very 
small; while in some cases there may be a desire 
to eat strange substances or even filthy matter, 
such depraved appetite being known under the 
name ‘ pica 

3. Either constipation or diarrhoea are obvi¬ 


ously signs of disease of more or less importance, 
and when noticed, show need for further obser¬ 
vation and enquiry 

4. Very rapid breathing, unless when due to 
recent exertion, will suggest the existence of 
pain or disease. 

5. Elevation of temperature will show* the 
presence of fever; while depression of the same* 
below normal suggests weakness, and in marked 
eases may herald approaching death 

(». .Rapidity of pulse shows excitement <>i 
recent exertion, but it also accompanies pain 
and fever; while a slow pulse may indicate 
xveakness, either systemic or of the heart itself 

There are many varieties of pulse which can 
only be recognized by those who have frequent 
opportunities of practice at diagnosis, and a 
complete knowledge of the cndilatory system 
of the animal body. 

When the stock-owner has arrived at the con¬ 
clusion that disease is piesent in an animal, Ins 
next endeavour should be to ascertain (a) the 
organ or organs affected, ( b) the nature of the 
disease, i a. whether infectious or contagious or 
not; (r) the extent or* seriousness of the attack. 
It will be convenient here to consider some of 
the commoner diseases of farm stock and matters 
m their connection likely to be useful to stock- 
owmers. 

The diseases which most commonlv give 
trouble to stock-owners may be classified as*— 

A Those arising in the digestive tract, in¬ 
cluding stomach, bowels, and liver. 

H Those winch appear in the respiratory 
tract, including nose, throat, and lungs. 

(' Those m the urino-genital tract, including 
kidneys, bladder, ovaries (whether pregnant or 
otheiwise), and in the male, testicles and penis. 

1) Those on the surface of the body 

E The results of accident, including bruises, 
wounds, fractures, &c. 

F Ijanicnexs 

ruder the heading A we will first consider 
the following — 

Indigestion m the horse is generally due to 
enors of feeding. The horse requires food of 
the best quality, in small quantities and often, 
waiter before food rather than after; and in eases 
>f unavoidable long fasts while working, the ani¬ 
mal which has become inoic or Icsh exhausted 
should not be allowed a heavy cold drink, but 
a small lukewarm nutritive drink, such as thin 
gruel, or bran water. This calls the digestive 
organs into action, and food may then be allowed. 
Indigestion of a ehionic kind, due to excessive 
feeding, or the allowance of too much bulky 
food, leads to ‘broken wind’, winch is, in part 
at least, due to the intimate connection between 
the digestive and breathing apparatus in the 

llOIm. 

Defective teeth must be mentioned among the 
causes of indigestion, as also other affections 
incidental to dentition, e.g. swollen gums and 
the congested condition of the loof of trie mouth 
known as ‘larnpas’, which, however, is often 
rather a result than a cause of digestive distur¬ 
bance. In young animals it is sometimes found 
that the temporary grinding teeth are not duly 
‘cast’ at the proper time, so that the crowns 
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persist, and being thruRt out of position by the 
outgrowing permanent teeth, make proper mas- 
tication diffi< ult or impossible. Such crowns 
require removal, which is usually effected with 
a forceps or tooth chisel. 

In aged animals, horses especially, it is not 
uncommon for mastication to be interfered w’ith 
by sharp edges or points on the grinders (molar 
teeth) caused by unequal wear. In this con¬ 
nection it should be remembered that as the 
upper jaw of the horse is widei than the lower 
one, the troublesome projections will be found 
on the outer edge of the upper teeth, that is, 
against the check, which they sometimes lacer¬ 
ate; while m the lower jaw the inner edge is 
tlie one likely to give trouble, coming in contact 
with the tongue. These irregulanties are got 
rid of without much difficulty by the use of a 
specially made tooth rasp, which has a smooth 
hack and rounded edges to avoid injury to 
tongue or cheeks, and is ‘cut* on its concave 
side. It is generally advisable to put a twitch 
01 ‘grin’ on the upper lip of the horse to be 
treated ; the tongue should he gently but firmly 
grasped by a caicful attendant who can be de¬ 
pended upon not to pull unduly at the tongue, 
and the rasp is sharply applied. 

Laments and similar renditions are best treated 
by a cooling laxative diet, with in some cases 
small doses of salts; and where the patient ap¬ 
peals to eat with difficulty, lancing may he re¬ 
sorted to. Burning the loof of the mouth, as 
formerly’ practised, is both useless and duel 

Colic m the horse may he due to acute indi¬ 
gestion or to otliei causes, but it is a term freely 
used to signify any acute painful affection of 
the abdominal organs, whether stomach, bowels, 
liver, or kidney’s. 

Tt is not always easy, even for an expert, to 
differentiate between the various forms of colic, 
the symptoms being m many respects similar. 

The fai mer, therefore, whose horse shows signs 
of Hcvcir abdominal pain, if in doubt as to its 
exact nature, should, m the absence of a veteri¬ 
narian, liist of all try and ascertain if anything 
has occurred recently which w'ill throw a light 
on the origin of the attack. Thus, if the animal 
has been recently watered while hot and tired 
after exertion, the pain usually has its seat in 
the intestines; while in the case of a mare which, 
as frequently happens, is shy of passing urine 
w bile in harness, it rnay be found that the dis¬ 
tress arises in the bladder through too prolonged 
retention of urine. 

In the latter case the simple operation of 
passing the catheter gives instant relief; while 
in the former case stimulants an* indicated, with 
a laxative such as linseed oil. If no drugs are 
available, relief is often given in ordinary cases 
of colic by the administration of a few glasses 
of good whisky in an equal quantity of cold 
water, or a quart of warm stout or ale with 
i oz. of ground ginger. A safe colic draught, 
which may be kept in stock and given even to 
pregnant mares, is made as follows: 1 oz. of lau¬ 
danum, 2 oz. sweet spirits of nitre, i oz. ground 
ginger, A pint linseed oil. Colic is often due to 
the presence of internal parasites, in which case, 
after relieving the acute symptoms, worm medi¬ 


cine* are advisable. In this connection good 
feeding is essential, as internal animal paiasitea 
of all kinds flourish best, and produce most seri¬ 
ous results, in badly nounshed animals. For 
this reason, tonics such as sulphate of iron, in 
daily doses of 30 gr, aie of great use in treating 
horses so infested, especially ll followed, after 
the fust week, by a dose consisting of 1 pint of 
linseed oil and half a wineglass of spuitsol tur- 
I pontine, mashes being given for twenty-four 
| hours before the administration of this dieneh 

Indigestion in cattle most commonly arises in 
the first, third, or fouith stomachs, and may he 
due to excess as to quantity, or defective quality 
j of food. Deprivation of a sufficient supply of 
j water may also he a cause. Among the various 
! forms of indigestion in cattle may he mentioned 
impaction of the fiist stomach or rumen, which 
frequently occurs where cattle get access to bins 
or otliei receptacles where food is stored. Treat¬ 
ment lieie w ill vary according to the nature of 
the food, m some cases removal by operation 
being necessary, which operation, needless to 
say, will leqmre the skill of an expert. Where 
fei mentation takes place, leading to the forma¬ 
tion of gas, there wull be great distension of the 
lumen, in some eases rendering puncture of the 
rumen tlnough the left flank necessary. In all 
those cases food will be withheld, liquids being 
allowed, and digestive stimulants, including vari¬ 
ous forms of alcohol and preparations of mix 
vomica, being administered. 

The third stomach may become impacted 
through a vanetv of circumstances, c.g. as a 
result of imperfect preparation of the food by 
mastication and lumination, and it is a frequent 
complication of certain felmle diseases, notably 
‘ red w ater ’ 

The jouith stomach , which is the true stomach, 
may be affected sinulai ly to that of the horse, 
and is also liable to become inflamed through 
the action of parasites, both animal and bac¬ 
terial Those affections of the fourth stomach 
usually also involve the intestines, and are as a, 
rule accompanied by diarrhcea 

In all cases of impaction it is found necessary 
to administer purges; but it is not advisable to 
depend too much on powerful doses of any one 
drug, better results being obtained by the use 
of a mixture of vanous drugs with different 
kinds of action, or the repeated use of such 
remedies as calomel in dram doses several times 
daily, or linseed oil similarly used m moderate 
doses 

The liver of the horse is less liable to disease 
than that of cattle, but suffers severely from the 
attack of certain forms of influenza Whole 
jaundice is present, as shown by a yellow tinge 
of the mucous membrane of the eye, a cathai tic 
is generally found efficacious, either a physic 
ball being given, after due preparation by soft 
feeding for the preceding twenty-four hours, or 
calomel administered in dram doses, twice daily, 
until satisfactory evacuations liave^been obtained. 

The liver in cattle is liable to many affections, 
a large number of which are due to animal para¬ 
sites. Pei haps the best known of these para¬ 
sites is the fluke, a flatworm which in its ma¬ 
ture state inhabits the bile ducts of the liver. 
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It also attacks sheep, producing the condition 
known as ‘rot’ or ‘ liver-rot’. Like some other 
parasites it spends only portion of its life-cycle 
as a parasite in the liver of sheep and cattle, one 
stage of its existence being passed as a para¬ 
site of a species of snail which inhabits damp 
pastures, and at another stage it is found en¬ 
cysted on the blade of grass with which it is 
picked up by cattle and sheep. 

Treatment is not satisfactory when the paia- 
sites have gamed access in any mnnbeis, but 
attention to drainage of pastures, and the use of 
lime and salt as topdressing, are recommended 
as likely to get rid of the snail which is neces¬ 
sary to the perpetuation of this parasite 

Bladder worms frequently occur in or near the 
livers of cattle, the commonest one being one 
stage in the h/e of u parasite winch in another 
stage occurs as a tapewonn in the dog 

No medicines can avail against these bladder- 
woiins once they have readied their habitat in 
the liver, but it is probable that the adminis¬ 
tration of salt in the food would have a certain 
preventive effect The propei step, however, is 
for the stoek-ownei to insist that eveiy clog, so 
fai as possible, winch has access to the land shall 
be tieated at frequent intc rval.s for the eradica¬ 
tion of tapeworms 

Tins course would also lead to the suppres¬ 
sion of the disease known as ‘gid’ or ‘sturdv ’, 
winch is also due to a bladdei worm, technically 
known as a hydatid, in the brain of the sheep, 
the alternate stage being a tapewonn in the 
dog 

ticour or diarrhoea is perhaps one of the com¬ 
monest tioubles in the case of young stock, and 
arises fiorn a variety of causes In foals and 
suckling calves the cause is usually in the 
mother’s milk, where some chemical or other 
change may have taken place, owing to some 
iriegularity in the digestive system, tn to some 
neglect, such as keeping a mare and foal too 
long apart without milking the foimer. Any 
sudden change of food will affect the milk of 
mares and cows, causing scour in their offspring 

In hand-fed animals, however, such as the 
large majority of calves winch are fed from a 
pail, the disease may be due to the following 
causes among others — 

(1) Neglect to give the calf some of its mother’s 
first milk or ‘burstings’, which is necessary in 
order to clear the intestines of the * wax 9 or 
meconium winch has collected there before birth, 
being practically bile. 

(2) Too long intervals between meals, in the 
case of young calves, is a fi equent cause of diges¬ 
tive disturbance fiom wind) scorn oi other 
troubles may result. 

(3) Dirty vessels for storing calves’ food may 
often be blamed, as also (4) sour or decomposing 
food, and (5) certain calf meals. 

(6) Infection from other calves leads to one of 
the most serious forms of scour in young calves, 
the name ‘white scour’, or Jh/senteria alba, being 
generally applied It is held that infection here 
takes place through the umbilicus (navel cord) 
either soon after or at the time of birth, though 
some authorities hold that infection may take 
place before birth. 


Prevention and Treatment of Seonr.— Strict 
attention to cleanliness and all the general prin¬ 
ciples of hygiene already set out will he abso¬ 
lutely nceessarv, feeding being carefully attended 
to, and the causes just enumerated avoided 
Calves should be fed on whole milk, and not 
skimmed or separated milk, for at least one 
month after birth, and if a calf meal is used, the 
stock-owner should select one winch is known to 
contain the necessary constituents of a food in 
suitable proportions The Department of Agri¬ 
culture recommend a mixture consisting of pure 
crushed flax seed 1 part, line oatmeal 2 paits, 
and fine Indian meal 2 parts As a preventive 
of infectious scour, the navel cord should be tied 
up with a piece of twine which has been soaked 
m disinfectant, the navel cord itself being lust 
washed with disinfectant, and finally smeared 
with some protecting material such as collodion, 
oi even so simple a tiling as Archangel tin As 
a further preventive of this foi m of scoui, where 
the latter is prevalent the young animal may be 
dienched with a prepaiation known as pankreon, 
which is sold m tablets with full punted direc¬ 
tions as to its administration 

Among the simple leinedics leeomiucmled in 
ordinary cases of s<oui in young animals tin* 
follow mg course may generally be followed with 
suet ess (1) A dose of castoi oil, vaiving fiom 
half a wineglass to two wineglasses, should In* 
given when the attack is first noticed. (2) Half 
a wineglass of bland}, with a wineglass of port 
w me and two law eggs beaten up togethei w ith- 
out the egg shells (3) The feeding should be 
lestricted to boiled milk (t) At intervals the 
following substances may be given as found con¬ 
venient starch, up to j lb., chalk, up to 1 o/„; 
oil of peppermint, 1 teaspoonful m a little water 
with the chalk. 

Laudanum andchlorodynoare frequently used 
in doses of from f> to GO diops In the case of 
young animals which are suckling their dams 
it will be well to depend chiefly on treatment 
of the dam, who should receive a full dose of 
castor oil oi linseed oil, followed by a complete 
change of food 

Constipation , as distinct from impaction, which 
has been already treated of, may arise fiom 
various causes, and generally indicates the ne¬ 
cessity for a change of diet, laxative substances 
being selected. When a puige is found to be 
necessary, it should be remembered that in the 
case of the horse it is always advisable to give 
a course of pieparation if possible; and if not, 
the purge selected should be one of the bland 
oils 

Where a horse can be picpared for a purge 
by twent} -four hours of laxative diet and plenty 
of fluids, an aloes ball is generally given, the 
dose varying from 4 to 10 dr. according to the 
strength of the animal and to the particular 
locality, horses in certain districts requiring 
far larger doses than those in others. In cattle, 
preparation is not so necessary, but here also 
the effect of the purgative dose is aided by the 
free allowance of water before and after the 
administration of the medicine A dose very 
frequently used is the following. 1 lb. of Epsom 
salts, | lb. of common salt, 1 oz. of ground ginger, 
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1 qt. of stout or ale, to which mixture may be 
added one or more pounds of treacle thinned 
with hot water, the whole forming a lukewarm 
drench. 

Tympany, or the collection of gas, may be met 
wifcli in all animals, and has been referred to m 
speaking of ‘indigestion’ above. In cattle it is 
known as ‘hoven’, and is most frequently noticed 
in the left flank, the gas or ‘wind’ being m the 
first stomach or rumen. In horses it usually 
shows most plainly on the right flank, the large 
bowels being here involved. 

An operation is sometimes necessary; and 
though it should be avoided where possible, 
and, unless in cases of great emergency, should 
only be performed by an expert, it is sometimes 
necessary for a stock-owner to give immediate 
it*!let m this manner. The risk of bad icsuits 
is not so great in the case of cattle as in horses* 
but in both the simple rules should he adopted 
- - (a) to puncture in the most prominent part 
of the swelling; (b) not to opeiate too high, i.e. 
too near the backbone; ( c ) to keep fairly equi¬ 
distant between the haunch hone and the last 
rib; (<Y) to direct the instrument downwauls, 
inwaids, and slightly backwards. 

The instrument best adapted for this purpose 
is known as a trochar, being practically a dagger 
It. is used with a tube called a canula, tlnough 
which it is passed, and the two together can be 
diiven through the abdominal wall into the 
stomach of the ox or tin* intestine of the hoise, 
the tiochar being then withdiawn, leaving the 
(anula in position, and through the latter the 
(unfilled gases at once escape, the lanula being 
i ebiined in position until relief is obtained The 
tiochar used for tin* ox is usually huger and 
coarser than that used for the horse. 

In cattle, wheie no pioper instrument is 
available, lelief is sometimes obtained by tin 4 
use of a knife alone, which, after being thrust 
into tlx* lumen or paunch, is slightly rotated, 
thus causing the incision to gape somewhat, and 
permitting the gas to escape Before resorting 
to operative interference, however, it. is always 
well to try the effect of a smart stimulant, eg. 
a. few glasses of good whisky; while good re¬ 
sults may also be frequently obtained by tin* 
administration of a moderate dose of linseed oil 
with turpentine 

In chronic eases of tympany in cattle, or 
where there is a tendency to a recurrence of 
hoven, it is sometimes found that the cause may 
be traced to one of the forms of tuberculosis, 
which disease is not curable 

Choking may he considered here very con¬ 
veniently, as it sometimes involves both the 
alimentary and respiratory tracts. It occurs 
more frequently in cattle than in any other 
animals, and is generally due to the lodgment 
of some object, such as the crown of a turnip, in 
the gullet. When it occurs, a rounded piece of 
wood a few inches thick should be placed across 
the mouth, with its ends projecting a few inches 
on either side of the face. It should be secured 
by a cord over the head, and left in position for 
a few hours, often leading to relief. In some 
cases, however, it is necessary to pass the pro¬ 
bang or ‘ choke-rope a leather-covered flexible 


tube made for the purpose, and requiring very 
great caution and considerable skill in its use, 
or serious injury may be caused. This instru¬ 
ment is parsed into the mouth and along the 
tongue to the hack of the throat without any 
force;, when the animal usually draws it m by 
a swallowing motion until the obstruction is 
reached, when some force has to he used, but 
with great discretion. One precaution to be 
remembered is that the operator should never 
stand with his back near a wall, ot other fixed 
object, lest the patient should thrust forward, 
so as to cause the instrument to strike the wai! 
or post, &c., which would almost certain!\ have 
a fatal result 

Diseases of the respiratory organs include some 
veiy common affections, such as common cold, 
cough, sore throat, and certain parasitic diseases, 
including hoose or husk. There are also certain 
infectious diseases winch frequently affect these 
oigans, notably various forms of influenza and 
sti angles 

11 is not always easy for the stock-owner to dis¬ 
tinguish between these various forms of throat 
and lung troubles, especially in the earliei stages 
of disease*, so it is well on all occasions to use 
precautions against danger of infection when 
a cough manifests itself Though a cough or 
cold is not in itself neeessai ily serious or impor¬ 
tant, it should never be neglected, as it may be 
the precursor of a more serious affection In 
all respiratory diseases it is a fiist essential that 
the patient be kept under the very best sanitary 
conditions. A good supply of pure* air is abso¬ 
lutely necessary; and where this is wanting, re¬ 
covery is delayed and other complications may 
he fcaied. It is probable that many cases of 
defecti\e respiration, such as * whistling ’, 4 1 oar¬ 
ing’, <kc, aie caused by keeping lioises m close, 
badly ventilated houses while suffering with 
coughs, colds, sti angles, cu influenza. A fair 
amount of warmth is desirable, but should he 
secured rather by means of clothing, hoods, and 
bandages than bv closed doors or window’s. 

Feeding m all such cases is important, as 
strength must be maintained, though dry food 
is unsuitable for various reasons. Green food, 
where available, should always be given, at 
other times roots being substituted, carrots 
being particularly suitable Boiled flaxseed in 
conjunction with mashes cn gruel is soothing to 
these and other internal organs. 

Where a cough is present, it is usually bene¬ 
ficial to apply stimulating liniments or rnustaid 
to the skin outside the throat Burges should 
be avoided m the case of horses with acute 
respiratory troubles. 

More throat in its commonest form is also 
known as ‘pharyngitis’. It is accompanied b\ 
a soft cough, difficulty in swallowing, dischaige 
from the nose, sometimes food and drink being 
returned by the nose, and tenderness on pressure 
of the throat even if this be applied gently. 

In cases of this kind the foregoing general 
suggestions should be carried out, but as far 
as possible the forcible administration of food 
(liquid) or medicine should he avoided. Unless 
there is much fever, as shown by a temperature of 
more than 104° F., it will be generally sufficient 
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to apply a liniment to the throat, and repeat if 
necessary; to follow out the other directions just 
given; and as medicines to depend on simple 
salines, which may be given in drinking water 
or made into an electuary with treacle or honey. 
Thus 2 oz. of nitrate of potash may be mixed 
with i oz. of chlorate of potash and J lb. of treacle. 
About a tablespoonful of this mixture may be 
placed on the horse’s tongue or back teeth three 
times per day. To this some peisons add bella¬ 
donna, which, however, has the disadvantage of 
spoiling the appetite. 

(treat relief is often obtained by steaming the 
patient’s head, which can be simply done by lialf- 
iilling a sack with hay loosely packed, draw¬ 
ing up this sack on the horse’s head and fasten¬ 
ing there to the head-collar, and allowing the 
lower part of the sack and its contained hay to 
lie in a bucket of boiling water, so that the steam 
1 'sing through the hay is breathed by the horse, 
the hot water being fiequenlly renewed The 
addition of a mild disinfectant to the hot water 
is a useful practice, v.g 1 oz. teiebene. After 
.steaming, the animal should be piotccted for 
some time against exposure to cold air. 

furnishes another form of sore 
throat, there being here inflammation at the 
upper part of the wind pi] hi. As the .iflected 
wrt may be said to be enclosed m a box of 
lard gristle or cartilage, there will not be the 
same amount of tenderness on pressure, the 
cough will be harder, shorter, and more fre¬ 
quent, the mucous membranes of eye and nostril 
often bright-red, and the temperature very high 
Treatment in this disease is much the same as 
in the foimer; but such cases need gieat care 
and skill owing to the danger of the air passage 
becoming closed and suffocation ensuing, winch 
often can only lie prevented by the operation of 
tracheotomy. 

A favourite remedy in laryngitis is tincture 
of aconite, given m half-dram doses of the UP. 
tincture twice a day in the dunking water 
Bicarbonate of soda may also be added in half- 
ounce doses to the di inking water 

A useful recipe for a stimulating liniment to 
he used m this and other affections is the follow¬ 
ing - 

LlMM ENT FOR Ol TWAKD APPLICATION 

1 wineglass of strong ammonia 

2 wineglasses of water. 

3 wineglasses of sweet oil 

1 wineglass of turpentine. 

Mix in the above order, shaking the bottle 
while mixing. A small quantity of sweet oil 
smeared ovei the part to which the liniment 
has been applied will prevent the hair being 
cast This may he done an hour after rubbing 
in the liniment. 

Influenza in horses is a disease which appears 
in several forms, the symptoms, course, and 
organs affected varying considerably. The treat¬ 
ment will depend on the special form it may 
take, but the lines laid down in the respiratory 
diseases already treated on may bo followed. 
In this disease, however, it is essential that 
complete rest be allowed, good nourishing but 
laxative food, and a fair quantity of alcohol in 


the form of good whisky. Purges must lie 
avoided, enemata being used to relieve constipa¬ 
tion, and starch where diarrhoea is present. 

Strangles is an infectious disease, most com¬ 
monly met in young horses, in which there is 
usually a considerable amount of systemic dis¬ 
turbance, accompanied by many signs of general 
illness, the chief local manifestations, however, 
being sore throat, accompanied by a swelling 
of one or more glands in the same neighbour¬ 
hood. The swellings here referred to most usu¬ 
ally occur in the space between the jawbones, 
though frequently the swelling extends up on 
each side towards the ear, and occasionally these 
‘strangles abscesses’, as they are called, occur 
in mole remote parts. 

The treatment will include all the precautions 
already suggested for infectious diseases, includ¬ 
ing isolation, disinfection of buildings and cloth¬ 
ing, and reserving special buckets and hi uslies, 
&c*, for the patient. 

The treatment laid down for sore throat 
will he appiopnate, but in addition the swell¬ 
ings should be frequently fomented wutli hot 
water or poulticed with linseed meal In con¬ 
sequence, however, of the difficulty of seeming 
efficient fomentation or satisfactory application 
of poultices, blistering the swellings com¬ 
monly jesorted to; and when the abscess lipens, 
<u, to use the common expression, it ‘points’, 
lancing is often advisable In this disease, as 
m some forms of sore throat, it is noiessaiy 
for the horse-owner to realize that there is 
always a danger of suffocation or otliei com¬ 
plications, so that the attendance of an expert 
is desirable, especially in the case of valuable 
animals 

Bronchitis is an inflammation of the small 
tubes m the lungs which carry the air from the 
windpipe to the air cells wheie the blood is 
purified The form of bronchitis which is most 
commonly met in the domestic animals is due 
to the presence of certain small worms, their 
eggs, and young These are of several kinds, 
some of compaiativelv large size 1 , otheis thread¬ 
like, and others microscopic* Calves and sheep 
appear to be the chief sufferers, but wild ani¬ 
mals, and even poultry, may aho he attacked. 

Hoose or husk is the name by wlucli para¬ 
sitic bronchitis is usually known, causing serious 
loss to stock-owners, especially among calves, 
since even w hen the disease does not prove fatal 
there is great loss in condition, so that animals 
may arrive at two years old with the size and 
appearance of yearlings. 

Certain pastures are known to be badly in¬ 
fested by these parasites; and tins condition is 
perpetuated where the owner of calves allows 
those animals which are suffering with these 
parasites to continue to graze over the field, 
their discharges further spreading the con¬ 
tamination The chief symptom is a persistent 
irritating cough, attended by emaciation, and 
in some cases by diarrhoea, the cougli usually 
beginning in autumn—lienee a name sometimes 
used, ‘harvest cough’—and continuing till the 
following summer, unless the animal succumbs 
in the meantime. 

Treatment consists of (a) drenches, (b) fumiga- 
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tionR, (<'•) injections. The drench most frequently 
used consists of a mixture of linseed oil and 
turpentine, 2 parts of former to 1 part ot the 
latter, the dose being about half a wineglass, less 
or more according to size, given daily, fasting 
in the morning for a week. The fumigation is 
carried out by causing the patient to breathe 
the fumes of burning sulphur, and may be done 
in a small close apartment to a number collec¬ 
tively or one by one, by means of a bucket at 
the bottom of which the sulphur is burned on 
some live red coals. Care and discrimination 
are required to avoid ovetdoing the opeiation. 
The injection requires some practice, and is per- 
fomied by means of a syringe, with a hollow 
needle attached, through which vanous prepaia- 
tionsare injected through a puncture direct into 
the windpipe. Each practitioner has his own 
fancy, but a mixture of glycerine 4 paits, tur¬ 
pentine 2 parts, and carbolic acid 1 part, used 
slowly in small quantities, is effective. 

Pneumonia, which is inflammation of the 
lungs, and pleurisy, which is inflammation of 
the membrane which lilies the che.st, are dis¬ 
eases winch lequire the piompt attention of a 
qualified vetennaiian. Either of these affec¬ 
tions may occur as complications of influenza 

II histlinq and roaring have alrcad} been men¬ 
tioned and aie practically meniable, but an 
operation is sometimes successful. See art. 
TltAC'IlKOTOM V. 

The urino-genital tract consists of those oi gans 
concerned m urination and breeding 

The kidneys and bladder sometimes give 
trouble, especially in horses, but many cases of 
supposes! urinary trouble are really due to pain 
in the intestines, it- being frequently noted that | 
a horse while m pain peisistently letams mine, | 
but on getting relief immediately evacuates 
mine fieely. Hence many people wiongly 
blame the retention as the cause, in cases where 
it- was lather an effect of internal pain. 

Wlieie kidney or bladder trouble is suspected, 
mild diuretics, such as sw’eet spirits of nitre, or 
saltpetre, may be given, but powerful irritating 
remedies should be avoided. The too frequent 
use of diuretics often contained in condition 
powders may lead to the condition next de¬ 
scribed. 

Diabetes, or diuresis, m veterinary practice 
generally means profuse flow of urine. Some 
forms of diabetes are very serious in their origin 
and consequences, needing professional treat¬ 
ment; but in the more common forms it is often 
sufficient to put an end to certain mistakes of 
diet and management in order to cause cessa¬ 
tion of the troublesome symptoms, which, if not 
checked, will be followed by great loss of con¬ 
dition and weakness. A dose of laxative medi¬ 
cine is always useful, together with a change 
of diet, such things as new hay or oats being 
avoided. The administration of iodine puts an 
end to the excessive thirst, and is usually one 
of the most successful parts of the treatment in 
this condition; but it must be noted that iodine 
can only be safely given in the form of a ball or 
pill, carefully prepared by a chemist, in doses 
of 1 dr. daily. Iodine must never be an in¬ 
gredient of a drench or serious results may 


follow, owing to its action upon the lining of 
the throat. 

Diseases incidental to breeding arc numerous, 
among those most common and important being 
abortion, which has been already considered, 
sterility, which is often a form of contagious 
abortion in cattle; inflammation of the womb; 
retention of the afterbirth; milk fevei, which 
is treated m a previous volume; mamrnitis, or 
inflammation of the uddei, also sometimes known 
as garget. 

In connection with breeding, the following 
matteis require earnest attention.— 

1. Breed only from animals, male oi female, 
winch arc m every way physically fit, being free 
from hereditary disease, and having the neces¬ 
sary conformation in the female to ensure suffi¬ 
cient room to carry young till full time, and t<» 
produce same w ithout difficulty, many mares and 
cows and their young being endangered, at the 
time of parturition, where the dam lias a narrow 
pelvis. Very old sires and dams as a general 
rule should not be used. 

2 Piegnant females should be carefully 
guaidcd from violent excicise or other distuib- 
mg influences 

3 Strict attention must be paid to hygiene 
all tinough the period of piegnancy and after¬ 
wards, as such diseases as abortion, metritis, 
and maiumitis aie often due to nisanitaiy sm- 
i ouiulings 

4 Due precautions should be taken before 
the time airives when the young may be ex¬ 
pected, that parturition may take place undei 
suitable conditions, thus a male, unless in sum¬ 
mertime, should be provided with a roomy box, 
and a cow should, where possible, be separated 
from others Various steps may be taken to 

neverit- the female animal from hingwith her 
nnd extremity near a wall or paitition, so that 
the exit of the young may not be prevented 
This is particularly necessary m the case of the 
maie, winch usually has a rapid delivery, and 
m this animal delay is more serious than m the 
ease of a cow. As examples of such steps may 
be mentioned the suspending of bundles of sti«iw r 
along the walls horizontally a few' feet from tlie 
ground, and timber poles m the cast of sows 
a few inches fioni the ground. 

5. While assistance should be at hand if 
required, and a careful supervision carried on, 
tlier* should be as little interference as possible, 
especially' in the very early stages of parturition. 

(5 When the vesicles or 4 water bladders ’ 
appear they should be left intact as long as pos¬ 
sible, as the ftetus is then being floated into the 
passage, which is being naturally dilated by the 
membranes distended with fluid, and premature 
puncture of the ‘bladders’ will allow' the escape 
of the fluid, often before the proper position lias 
been attained, and many cases of difficult birth 
are thus caused. 

7. Assistance should only be gnen by an 
experienced person, with hands and arms abso¬ 
lutely clean, and where obtainable a disinfectant 
should be used. 

Retention of the afterbirth or ‘cleanings’ is not 
common in mares, but where it occurs it is more 
serious than in cows, and necessitates prompt 
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removal by hand. In cows, owing to the fact 
that the membranes are attached to a number 
of prominences called cotyledons, or more com¬ 
monly ‘ roses’ or ‘dogs’, there is moie danger of 
retention occurring than in the male ; but in the 
latter the consequences are more likely to bo 
serious, as the attachment is over the whole in¬ 
terior lining surface. If freshly calved cows are 
allowed from b lb. to 1 lb. of Demerara sugar 
dissolved in warm ale night and morning until 
an aperient effect is noticed on the excretions of 
the bowels, ‘cleaning’ usually takes place satis- 
factoi lly. If, howevei, removal by hand becomes 
necessary, this should only be done by insert¬ 
ing the hand and gently unfastening the attach¬ 
ments from each cotyledon separately. If general 
health is maintained this need not he peiformed 
so long as tin* neck of the womb remains suffi¬ 
ciently open t<> permit the easy passage of the 
hand 

Metritis, or inflammation of the womb, may 
arise from injuries during parturition, but moie 
ficquently from neglect of some of the pieeau- 
Mons suggested above, and its treatment calls 
for skill and great attention. Weak disinfec¬ 
tants are usually injected into the womb, such 
as perchloiide of mercury of a strength of 1 part 
in lfiOO parts of clean lukewarm water, or a 
pessary may be obtained from a chemist, con¬ 
taining 15 gr. of chinosol in 100 parts of ex- 
< intent, such pessary being really a large pill, 
wlu< h is thrust into the womb and left there, 
and repeated at suitable intervals—at least once 
daily Fever medicines and blood medicines aie 
also necessary, for which the stock-owner may 
use saline puiges, and among othei drugs hypo¬ 
sulphite of soda ill doses of half an ounce three 
times a day. The condition is so sei tous that 
veteimary help should be early sought 

Treatment of the newly horn animal has been 
already described under the heading ‘ White 
Seoul ’. 

Inflammation of the udder in cows may anse 
from ltLjuiy, or exposure, or careless milking, 
but frequently is due to infection where siir- 
loumlmgs are insanitary, or where the attendant 
milks an animal with hands contaminated by a 
cow already suffering. These infectious cases 
aie exceedingly troublesome to treat, and often 
result in the* loss of a quartea or more, in some 
cases the cow’s value as a milk producer being 
quite destroyed, and even her life being m peril. 

Treatment consists of fever medicines as ad¬ 
vised in metritis, with almost constant fomenta¬ 
tions. The latter should be as hot as the hand 
can comfoitahly bear, the udder being supported 
with canvas where much swollen. A useful 
application, to be well rubbed in with gentle 
pressure hut little friction, is a mixture of cam¬ 
phorated oil 8 oz., and sulphuric ether 2 oz., to 
which may be added tincture of belladonna b oz 
This quantity is sufficient for several applica¬ 
tions, being used after the fomentation twice 
daily. The. udder must be kept well drawn, 
and in ease of obstruction it may be necessary 
to introduce a teat syphon, but this must be 
boiled before being used on each occasion. 

In the mare , inflammation of the udder may 
be due to keeping dam and foal too long apart, 


or where a foal, through sickness or other cause, 
does not suck. 

Frequent fomentations are here necessary, 
liniment as above may be used, and internally 
4, -oz. doses of hyposulphite of soda twice daily, 
the milk being frequently drawn. 

In male animals the commonest tionbles arise 
from either injuries, infection, or new growths, 
all of which require surgical attention as a rule. 

Skin diseases in the domestic animals form a 
very numerous class, including those due to ani¬ 
mal parasites, such as mange, and infestation by 
lice, and by vegetable paiasites, such as ring¬ 
worm. 

Most of these have already been treated on, 
so that it will be sufficient here to emphasize 
the importance of strict cleanliness in the case 
of housed animals, and precautions against infec¬ 
tion in all animals. 

Sufficient impoitance is not ascribed by many 
stock-owners to the dangers which aiise from 
the unchecked presence of animal parasites, such 
as ticks, which convey serious diseases, and lice, 
which cause amentia, wasting, &c. On horses liee 
can he easily got i id of by applying, with a brush, 
raw linseed oil over the whole body and legs. 

For cattle and pigs, a useful lotion is made 
by boiling 4 oz. of stavesacre seeds in 1 gal of 
watei, which may be freely applied externally. 

Wart8 and other growths usually requue sur¬ 
gical removal, but when small often disappear 
if rubbed daily with castor oil oi a sliong solu¬ 
tion of washing soda. 

Diseases of the feet m horses and cattle have 
been already tieated under various heads, but 
too much stress cannot he laid upon the impor¬ 
tance of the care of the horse’s foot, as it is often 
said, with much truth, ‘no foot, no horse’ 

Very careful supervision should be exercised 
over the shoeing of horses, su< h ci iors as laspmg 
the surface of the foot wall and cutting away the 
‘ bars’ being avoided Some Jesuit* of bad shoe¬ 
ing are met in such condition** as ‘coin’ and 
quittor, the lattei being one which lequnrs 
ficquently a sei ions surgical npeiatiou foi its 
removal The disease known as <ankei is one 
which also requires the skill of a veteimary 
expert Thrush is a <ommon disease, partly 
systemic m its origin, but favouied b> dnt and 
bad shoeing It should bo tieated by daily 
applications of a mixture of Archangel tar and 
salt, but some cases yield readily to daily appli¬ 
cations of calomel well rubbed in. 

The results of accidents are very numerous, 
those to be. considered here being local inflam¬ 
mations due to sprains, buiises ami wounds, &o 

Sprains of joints, ligaments, tendons, or mus¬ 
cles should never he neglected Even while 
awaiting the arrival of the veterinary surgeon 
no harm can result, but probably much benefit, 
from the persistent application of hot fomenta¬ 
tions (not scalding). Sometimes benefit is de¬ 
rived after a time by a change to cold applica¬ 
tions, such as a stream of cold water from a hose. 

The application of a mild stimulating liniment, 
such as given under respiratory diseases, often 
has good results. In more severe cases, after 
the a( ute inflammation has been reduced it may 
be necessary to apply a blistei, which usually 
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consists of a mixture of such a substance as 
eantliarides, or biniodide of mercury, or both, 
mixed with lard or oil in the proportion of 
1 of the irritant substances to 6 or 8 of the 
lard or oil. Bruises may be treated on similar 
lines, but when suppuration takes place it may 
be necessary to lance any abscesses which form, 
after which the treatment becomes rather that 
of wounds. In dealing with wounds, too much 
attention cannot be given to cleanliness. 

It is not so necessary as many people seem to 
imagine for man to try and help healing by his 
medicines and applications,as it is to allow nature 
free play without interference by disease germs. 

Unless there is much bruising or contusion, 
it is not desirable to do too much in the way 
of fomentation. 

Any dirt or other foreign material should be 
carefully removed, the water and whatever else 
is used being absolutely clean; and if a sponge 
is used, the lattei should be first boiled or other¬ 
wise disinfected. To the water used to clean 
;i wound an antiseptic* may be added, which 
means anything which will kill disease germs 
without injury to the patient. 

Among antiseptics may be mentioned per¬ 
ch I or id e of mereuiy, which is a powerful poison 
and should be used with extreme care, generally 
at a strength of 1 in 500 to 1 in 1000; carbolic 
a< id, used at a strength of from 2 to ^ per cent, 
permanganate of potash, at a stiength of l pei 
cent, and many other excellent pieparations, 
including 1>sol and chinosol. 

The stock-owner, however, must < leaily distin¬ 
guish between the use of antiseptic treatment, 
which is intended to counteract the presence of 
gei ms which ought not to be present, and asep¬ 
tic treatment, which means endeavouring to pie- 
vent the access of contamination. The latter 
should always be the chief endeavour. An ap¬ 
plication of fiiar’s balsam to a recent cut fulfils 
both purposes. 

Where needles, silk, bandages, lint, wool, or 
instruments have to be used, these should be 
absolutely clean and free from contamination, 
io aseptic; and it is to secure this condition 
that the so-called ‘antiseptics’ are used, and not 
to hasten the healing process, which depends 
on nature, on the health of the patient, and the 
conditions under which the latter is kept. 

After a superficial wound has been thoroughly 
cleaned and rendered aseptic, it is generally 
better to avoid the excessive use of fluid applica¬ 
tions, such substances as dry boric pow der freely 
applied on the surface being generally satisfac¬ 
tory. In deep penetrating wounds, however, it 
is sometimes well to avoid too early unition of 
the external opening, and here even syringing 
with an antiseptic may be found advisable. 

In one special case, that of ‘broken knees’ 
in horses, some practitioners claim the greatest 
success from the use of cold water, which, by 
an arrangement of a email rubber tube fixed to 
the patient’s leg above the knee, they cause to 
flow continuously over the injured surface. 

One of the most serious forms of wound is that 
known as ‘open joint’; yet if asepsis is main¬ 
tained, it is frequently found that ordinary 
slaked lime freely dusted on the wound many 
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times daily, and allowed to remain there, causes 
most satisfactory results. 

Knar’s balsam, already mentioned, is antiseptic, 
and also forms a protective coating over the sur¬ 
face of a cut or abrasion. 

Lameness is one of the most difficult matters 
with which the student of disease in animals has 
to deal, and its diagnosis requires wide experi¬ 
ence based on thorough knowledge of anatomy 
and physiology. 

A safe rule in every case of lameness in a horse 
is to suspect the foot until it has been properly 
examined, for which purpose it may be neces¬ 
sary to remove the shoe and ‘search’ the foot 
with a ‘drawing knife’, such as is used by all 
farriers. Tenderness may be detected m some 
cases by tapping with a hammer, and in other 
cases by squeezing the edge of the foot at differ¬ 
ent points all around with a farrier’s pincers. 
If it is found that the foot is not the seat of 
trouble, expert advice should be sought at once, 
i as, m the case of lameness, it is especially true 
1 that ‘delays are dangerous’. As an instance, 

| it may be stated that the chances of a success- 
| ful issue to a ease of lameness in the hip are 
| diminished with every days delay in commen¬ 
cing suitable treatment. 

i Below is given a short list of instruments and 
1 appliances m common use and of some useful 
• drugs, though it cannot be to< strongly lm- 
1 pressed that the stock-ownei should lather aim 
( ' at prev ention than cure, and that the use of drugs 
1 without adequate cause, and an intelligent un- 
, deratanding of then eflects, is to be deprecated. 


INSTIU MKXTb AND APPLIANCES 


Cluneal tliennometer. 
Drenching hoin. 
Enema synuge. 
l)i awing knife. 

Tooth iasp. 

Twitch or ‘grin 1 . 
Surgical bandages. 


Flannel bandages. 
Lint 

Antiseptic wool. 
Teat syphon. 
Probang 

Trocai and canula. 
Hoose syringe 


Dares in Frequent Use 


Acetic acid. 

Alcohol. 

| Aloes 

Aiehangel tar. 

Areca nut 

■ .Belladonna extract, 
j Belladonna tincture. 

| Bicarbonate of soda. 

! Camphorated oil. 
j Cantharules 
j Carbolic acid 
Carbonate of ammonia 
Castoi oil. 

Caustic potash. 
Chlorate of potash. 
Chlorodyne. 

Common salt. 
Demerara sugar. 
Epsom salts. 

Ether (sulphuric). 
Friai’s balsam. 
Gentian. 

Ginger. 

Glycerine. 

Iodide of potassium. 
Laudanum (tincture 
opium). 


of 


Lead acetate. 

Lime. 

Linseed meal. 

Linseed oil. 

Mercurial ointment. 

Mercury biniodide. 

Meicury subclilondc 
(calomel) 

Nitrate of potash (salt¬ 
petre). 

Nitrous ethei (sweet spirits 
of nitre). 

Nux vomica powder. 

Nux vomica tmctuie. 

Peppermint (oil of). 

Starch. 

St-avesacre seeds 

Strong liquor of 
ammonia. 

Sugar of lead (lead ace¬ 
tate). 

Sulphate of copper (blue- 
stone). 

Sulphate of zinc. 

Treacle. 

Turpentine. 


See also separate arts, on specific diseases. 

[F C. M.] 
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'66 Vice in Animals — Village Industries 


Vice in Animals. —The term ‘vice* may be 
applied to a defect or bad habit in any animal, 
but is usually restricted in its application to 
horses. A vice may either mean (1) a bad 
habit, or (2) an inherent tendency to take harm. 

1. A vice is a bad habit; and a bad habit, to 
constitute vice, must either be shown in tin* 
temper of the horse, so as to make him dangerous, 
or diminish his natural usefulness; or it must be 
a habit decidedly injurious to his health. Such 
bad habits a.s backing, gibbing or setting, biting 
and savaging, kicking, not lying down, &c., are 
all \ices Crib-biting is a vice if it has not 
produced disease; if accompanied by wind suck¬ 
ing it will constitute unsoundness Besides such 
bad habits there are vauous diseases, defects, 
or alterations in structure, which constitute 
tmsoundness . See Un soundness. 

The sale of hoises is governed by the same 
i ules as apply to other moveable property (see 
under S\le) (’onsequently, there is no implied 
wairantyof fieedom from vice, but the ques¬ 
tion of soundness and vice is almost invariably 
made the subject of an express warranty. Unless 
such precaution is taken, the rule of law is 
caveat emptor ; that is to say, a bitter who has 
seen and examined the goods must be held to 
have approved ot them, and, unless fraud on 
the part of a seller lie pioved, cannot afterwards 
reject them on the ground of alleged fault. 

2 In the ease of the carriage of animals, a 
carrier is not liable for any loss or damage done 
which lias been caused by the lidn rent vice 
or tendency to take liatm under ordmaiy cir¬ 
cumstances, and without negligence on the pait 
of the carrier—of the animal carried. See also 
undei Warranty [i>. b. - ] 

Village Industries. — A gieat deal of 
what has been written about village industries 
is not according to knowledge of rural life The 
name ‘village industries’ stands for two sepa¬ 
rate things Theie are, first, industries which 
have sui vived or liulusti ies which have ai ixen of 
themselves; there .ire, second, industries which 
have been introduced In philanthropists. A gieat 
deal of sentiment is wasted on some vanished 
village industries. Many of them were moie 
picturesque than sanitary. Most of them have 
disappeared for tin* common good No one 
believes that the substitution of machinery for 
hand work has been an unalloyed benefit, but 
it has helped the world forward. Village in¬ 
dustries did not go under because they did not 
tui n out an excellent class of goods. In many 
cases they did. But, as civilization developed, 
men found that they had to pay more for these 
articles, that is, work longer in order to get 
the wherewithal to buy them, than they weie 
justified in doing. Those who conducted the 
village industries might be good workmen, but 
they were poor men of business. And so the 
home-made article has gone down before the 
machine-made. No one now pretends that it 
is better to buy home-made pins and needles 
than machine-made. Had some rural crafts¬ 
men kept step with the times, however, their 
industries might have survived in the rural 
districts, for the industries could have been as 
well, if not more efficiently, carried on in the 


country as in the towns. But the rural crafts¬ 
men lacked enterprise. It was largely due to a 
want of education and knowledge of the world, 
which people living in tow r ns were more in the 
way of getting than they were. In some cases 
a ruial industry has held its own. Take the 
business of building. The country builder who 
knows his business and has had an education, 
is in sufficiently close touch with modern de¬ 
mands and modern facilities for doing work 
quickly and in keeping with the requneinents 
of modern life, as to be able to undertake jobs 
wdiich, as to price and manner of execution, com¬ 
pare favourably with what town builders could 
do in the country. It is of the greatest impor¬ 
tance to the countryside that as many indus¬ 
tries shall be letamed m the niral districts as 
possible. But they can only be letamed on 
their merits Village industiies which arc not 
efficient had much bettei go The spioad of 
primaly and seiondaiy education must do some 
thing to put the Milage woikman in the way 
of holding his own with town livals it is moie 
education, of the right sort, of wliuh the i ural 
disti icts stand m need, if they are to ha\e a 
full development Theie are parts of England 
where education has done very little At pie- 
sent many villages oflei no opportunities to 
a self-respecting young man who wants to 
better himself and to make a maik m Ills taadc 
And s<> he is compelled to go to a town The 
hope foi village industries in the futme is thiee- 
fold. Fust, there is evidence of a desiie on 
many sides to make rural education a very 
different thing from the wrct< lied imitation it 
is now in many' districts Second, the ux leas¬ 
ing use of tin* country by townspeople for resi¬ 
dential purposes, and the increasing use of ma¬ 
chinery in agriculture and in domestic life in 
the country, make moie woik foi men with 
trades Thud, then* is the growing desiie on 
the part of manufacturing firms to take m 
dustnes into the country, the facilities offered 
bv lailway development and motor tiaition 
inviting them to do so Large <*ity films aie 
steadily taking then works out into the (ounti \ 
At first the establishment of a manufactory in 
a village may have an adveise effect on the 
supply and the; tost of labour to the smiouhd- 
mg farmers. But if the new departme is wisely 
made the immufat tory may prove a means of 
anchoring la bom to the district, of maintaining 
the supply, and, inducctly, of raising the st-an- 
daid of intelligence If the free open-air and 
the evei-changing work of the fields with the 
Mock do not offer greater attractions to a suit¬ 
able number of young fellows than more or less 
monotonous work within four w'alls in a village 
factory, surely the fault is largely that of agri¬ 
culturists Either their methods or the teach¬ 
ing which they allow to be given in the local 
school and elsewhere is at fault. Most country 
residents know of cases where rural life has 
been brightened and made more prosperous by 
the judicious starting of small factories. If the 
conditions of work at the factories are not what 
they should be, it is the fault of the localities. 
Turning now to village industries carried on, 
not in factories, but in cottages, most of us 
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know of districts where basket making, for 
example, is successful. The baskets are needed 
for the local marketing of fruit. Where there 
are woods in a district there are often local 
industries, But to try to introduce into a dis¬ 
trict an industry foi which there is no natural 
opening is a hopeless proceeding. Up and down 
the kingdom a great deal of philanthropic effort 
has been expended in this direction to small 
puipose. A coddled industry has a demoraliz¬ 
ing side. Some industries are merely palliatives 
of low' wages It is not additional work that is 
wanted, but better or more tegular pay for wlmt 
is done. Nor are village industries wanted for 
the manufacture of goods at low puces by tin* 
labour of children who ought to be learning, 
playing, or sleeping. There must be many 
villages where Lheie are openings for w'ell-con- 
sideied industries, now that motor lorries and 
vans are dependable and inexpensive, many 
things might just as well be made m the vil 
luges as m the neighbouring towns; but the 
inti eduction of the industues calls for wisdom 
and patience. As to village mdustnes wliub 
aie moie of a recreative and educational than 
a commercial ehaiactei, here, again, tlieie aie 
oppoitumties for doing almost as much hann 
as good. It is good to make a beautiful thing, 
but if it is a thing made to be m>)(1, it will be 
none the less beautiful because it is made 
pi miaul) m 1 elation to the purpose foi which 
it is intended to be used, and the pi ice that 
can be paid for it by the person who is to em¬ 
ploy it as a tool in work at which be is woikmg 
foi a profit Nothing is sadder in man) villages 
than to notice bow, in man) bo\s and gills, the 
natural skill of then* fingers lacks opportunities 
of expiession and development There is a stick 
carved by a shepherd known to the present 
wntei wlinh pioelaims the workman a man 
with a hidden talent of rare value. Many aits 
and crafts efforts in villages have been the means 
of chscovcimg great ability in execution and 
sometimes in design Apait fiom the value of 
the work produced, then* is the advantage to 
the woiker from the development of his faeiilt) 
When a loom is opened in a village for arts and 
crafts, it is necessary that the teaching shall he 
suggestive rather than precise The great thing 
is for those who attend to use their own wits. 
A certain architect, much concerned for the 
revival in his village of mail) of the arts of 
building now no longer practised there, opened 
a loom feu the local lads Two who attended 
were not noticeably devoting themselves to lead 
glazing, metal work, eaipentry or smithing, but 
still they were evidently working very keenly 
at something Eventually the founder of tlfl* 
little school was invited down to tlie village 
pond, and the two lads surprised him by launch¬ 
ing a model steamship winch did several knots 
an hour. Neither had ever seen a ship or the 
sea! It must also be remembered that though 
lectures and books may fail of attracting a cer¬ 
tain class of village youth, working at making 
something of their own may be made the means 
of teaching the value of good work for its own 
sake, and of inculcating some elementary vir¬ 
tues which, because rural education has been 


hitherto so much on the wrong lines, urgently 
need preaching. Hitherto in the rural districts 
the development has been far too much of a 
commercial character. To make money is not, 
however, the object of life. ‘Man shall not live 
liy bread alone’, and the life of the villages will 
never be wholesome till this truth is fully rea¬ 
lized Without a greater recognition of the place 
of mental development in rural life, existence 
there must be as banal as, through the neglect 
of the fine building traditions which were once 
observed in the villages, much of their domestic 
architecture has already become; and the flight 
to the towns from the dullness and dreaiiness 
of it all will go on. [‘11 c.’] 

Ville, Georges, a French chemist and 
vegetable physiologist, was born at Pont-Saint- 
Espoir, Card, in 1824 He first studied phar¬ 
macy, and then became associated with Bous- 
smgault at the Conservatoire des Arts et Metiers, 
Pans, devoting himself to the pursuit of agri¬ 
cultural chemistry. In 18f>0 he was appointed 
piofessor of agncultuial chemistry at the newly- 
founded Institut National Agionomique at Ver¬ 
sailles, and on the suppression of this institution 
in 1852 he bec ame professor of vegetable physi¬ 
ology at the museum of the Jardin des Plantes 
at Pans In connection with this museum w r ere 
expel imental fields at Vincennes, and here Ville 
occupied himself until his death, on February 22, 
1897, at the age of sevent)-two. Ville is best 
known m agricultuie for tlie theory which he 
{impounded of the ‘dominant’ element of fer¬ 
tility He held that for each plant there w^as 
a 4 dominant’ element, and that so long as the 
requirements of the plant weie satisfied in re¬ 
gard to this, it was able to get the remainder of 
its nourishment from the soil Thus, he showed 
that nitrogen was the ‘dominant’ element for 
wheat, glass, and mangels; phosphoric acid for 
swedes, and so on To demonstrate this, he in¬ 
troduced a series of tnal plots, making tlie plant, 
as it weie, anahse the* soil, and showing the 
necessity of keeping the land supplied with those 
constituents winch weie most readily taken out 
hv crops He placed great value upon lime, espe- 
ciall) as g\psum, and showed generally that all 
the elements of plant food could be derived most 
cheaply from mineral sources. But he scoffed 
at the idea of keeping cattle for tlie purpose of 
making manuic, and denied that organic matter 
acquired any special vn tue by passing it through 
animals. Oil the other hand, he spoke well of 
the ploughing-in of gieen crops as a means of 
clinching the soil by the fixing of atmospheric 
nitrogen. From 1849 to 1852 lie worked at the 
fixation of nitrogen by plants, and, in opposition 
to Law’es and Gilbert, maintained that plants 
possessed this power He made determinations 
of the nitrogen in an, and carried out researches 
on the assimilation of urea by plants. Ville’s 
principal published works were: (a) Les engrais 
chimiques (3 vols.); (b) La production vegetale 
et les engrais chimiques; (c) Les engrais chi¬ 
miques (Conferences de Bruxelles); (a) Le pro- 
prictairc devant sa ferine delaissee; (e) L’ecole 
des engrais chimiques. Two of these were 
translated into English by Sir Win. Crookes, 
and published by Longmans & Co. under the 
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titles (a) Artificial Manures, (b) The Perplexed 
Farmer, How is he to meet Alien Competition } 

[,t. A. v.] 

Vine-— In its classical sense the term ‘vine’ 
is only used in connection with the grape vine. 
Therefore to the genus Vitis, nat. ord. Am- 
pelideie, tlie title really belongs. Of the hun¬ 
dreds of species of Vitis known to science, the 
vast majority have no economic value. Many 
are extremely interesting and beautiful garden 
plants. Amongst the hardier are the well-known 
Virginian Creeper, Vitis hedcracaa (Ampelopsis 
quinquefolia), and its Japanese congener, Vitis 
inconstans (A mpelopsis Veitchn), whose foliage 
colouis so brilliantly in the autumn. 

The most valuable of all the species is, how¬ 
ever, the grape vine ( Vitis vim fern ), a plant 
native to the warm-temperate regions bordering 
the Mediterranean It is extremely variable 
m character, and within certain limits readily 
adapts itself to its situation and environment 
Consequently it has evolved varieties extremely 
diversified both in foliage and in fruit Thus, 
for example, are the varieties from which such 
valuable commodities as the seedless ‘cunants’ 
and ‘sultanas’ to the rich Malaga and Muscatel 
raisins, all of which are but sun-dried grapes. 
Then again, from tin* juices are the various 
brands of wines, each difiering m coloui, bodv, 
and flavour according to the peculiarities of tin* 
variety, district, or particular method of tie.it- 
ment, produced. 

The counterpart to the Kuropian vine— V. 
nmfera — is the American species l r . Labrnsru, 
a plant which, though better suited to its native 
country than the Eastern species, lias not attained 
any degree of popularly eithei foi eating or 
wine producing. This may be owing to tlx* 
berries and bunches being much smallei,as well 
as to the peculiar sweet foxy flavour of the 
several varieties The plant has, however, a 
very valuable quality in its hardiness and vigour 
of growth. When the French vineyards were 
threatened with destruction in the seventh de¬ 
cade of last century through the attacks of the 
vine louse (Phylloxera vastatrix ), the American 
vine proved practically immune from the pest, 
since when it has been successfully employed 
as a stock whereon to graft the finer anti more 
tender European varieties This fact has in¬ 
duced hybridists to cross the two species, by 
which a variety possessing the best qualities of 
both parents will be evolved. AVith a plant 
like the vine, full of latent potentialities, there 
seems no reason why the desired end should not 
be attained. 

Broadly speaking, the vine is not fastidious 
as to soil. It will not, however, succeed either 
in hungry sand or peat, nor in cold water-logged 
clays. In a deep free loam, containing a good 
percentage of lime, naturally well drained, the 

S lant will luxuriate. In its growing season it 
emands a considerable quantity of moisture at 
the root and will stand a moderate amount of 
rain, but once the grapes start their last swell¬ 
ing prior to ripening, a heavy rainfall is ruinous. 
The warm dry climatic conditions of the coun¬ 
tries where the vine grows naturally, indicate 
clearly the requirements of the plant 


In the British Isles, though the plant is hardy 
in many parts, the climate is too cold and moist 
as a rule for the successful cultivation of vines 
out-of-doors as fruit-producing subjects. In 
the southern counties of England, vines grow¬ 
ing against walls are occasionally seen bearing 
fruit These isolated cases, however interest¬ 
ing, do not prove that the vine can produce 
fruit either m quantity or quality to make its 
cultivation out-of-doors a commeicial success. 

The immense quantity of grapes now con¬ 
sumed in this country is due to several < a uses. 
The rapid means of transit bung good sound 
ontdooi-grown fruit from France, Spam, and 
Boitugal, also of late years fiom the Cape. 
These, however good and cheap in their way, 
cannot eompaie with the home-grown grapes 
cultivated under glass. Though grapes were 
giown in hothouses—such as they were—for 
many generations, it was the lemoval of the 
duty on glass which gave the impetus to the 
cultivation of exotic plants and fruits, and no 
garden of any pretension was considered com¬ 
plete without its vinery 

The high prices obtained for grapes of a 
superior quality, especially late-keeping sorts, 
induced seveial shrewd gardeners to embark 
on their cultivation commercially The success, 
attained caused others to follow, with the lesult 
that at the present day the cultivation of the 
vine under glass is a veiy impoitant liidustiy 
m this country, and excellent gtapes are piaeti- 
<alh within the reach of the pooiest, if not as 
.1 food at least as a cheap delicacy for invalids 
The ihange in production lias brought about 
a gicat change m the class of varieties culti¬ 
vated Fifty years ago the small-bei i led high- 
flavoured sorts w ei e in favoui, and some vveie 
met with m eveiy gulden along with the Black 
ilainbro, which is still the best grape in culti- 
v ation Nowadays the small-lien led Muscadines. 
and Frontignans are raiely seen even m private* 
ibices, then place being taken by showy large- 
►erried soils with mdifleient flavour which 
please the eye but not the palate. For eaily 
work Fostei’s Seedling, a sweetish-flavouied 
green-skinned variety, and the Black Hambro 
are mostly cultivated The lattei is also the 
best midscason variety For later wank the 
Muscat of Alexandna has no compeer; it is hy 
fai the richest of the white grapes, and can be 
kept good for months In late blacks the Ali¬ 
cante is still favoured, though it has little merit 
beyond size of bunch, berry, and colour, Gros. 
Maroc is also favoured by some cultivators, but 
its quality is only second-rate. Gros Colman 
is a grape which lias enhanced its early repu¬ 
tation, simply owing to its requirements being 
better understood. When introduced it was 
said to require cool treatment, whereas the very 
reverse is the case. Under the cool regime it 
was earthy in flavour, and so watery in the 
flesh that it would not keep any time in a satis¬ 
factory condition; but when grown in the same 
temperature as the Muscat of Alexandria its 
whole character was changed, and its large 
showy berries witli moderately firm flesh and 
refreshing taste have made it one of the most 
popular market grapes for late use. The latest 
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of all, and undoubtedly the best keeper mean¬ 
time, is Lady Downe’s Seedling, a black variety 
with hard flesh and brisk flavour. Like the 
Gros Colman it is also the better of a high tem¬ 
perature to grow and finish well. It improves 
by keeping, and is at its best between January 
and May. It can be kept good until June. 
There are many new varieties in cultivation said 
to possess special merits Several undoubtedly 
do, but they have the demerit of unreliability, 
and no market grower will risk these so long as 
standard varieties meet the public demand 

f j wh ] 

Vine.—Parasitic Fungi. See Grape 
Vink—Parasitic Fungi. 

Vinegar is an aqueous solution of acetic 
a< id, containing about 5 per cent of the acid, 
and small quantities of tolouring and flavouring 
matters derived from the material from which 


it was made. Tf wine be exposed to air, it turns 
sour owing to the formation of vinegar by oxida¬ 
tion of the alcohol—a change brought about b> 
a ferment, Mycodmma aceti. White vinegar is 
made in vine-growing districts from the poorer 
qualities of wine. Malt vinegar (brown) is made 
by the acetic fermentation of ‘malt wort*, pio- 
duced in the same manner as for the manufac¬ 
ture of beer. 1 Acetates', z.c. salts of acetic acid, 
are found in small amount in certain plant juices, 
and m the perspiration, milk, muscles, and ex- 
ciomenta of animals. Vinegar readily curdles 
milk by precipitating the casein—not, however, 
in a state suitable for cheesemaking 

[ll. TI O.] 

Vinery.— The structure in which vines are 
to be cultivated need not be an elaborate erec¬ 
tion Simplicity of construction ought to be 
the pi unary rule. In private establishments 



Section of Vinery (span-roof) 


the erection and equipment of all plant houses 
is much more costly than is actually required, 
but that is due to the desire to have the houses 
more substantial and ornate in appeal anee as 
befitting the situation — matters which ha\e 
little or no consideration with the commercial 
grower. The private grower usually builds his 
fruit houses as lialf-sjian or lean-to, a system 
which has advantages where early for* ing is 
practised. For a lean-to vinery any width be¬ 
tween 10 ft. and 16 ft. lias in practice been 
found the most serviceable. In most private 
establishments, as appearance counts for much, 
the vinery usually has the end and front walls 
of stone or brick 2 ft. 6 in. above ground level, 
with a framing which carries the front venti¬ 


lating sashes about 3 ft. from under sill to 
chaps The roof is divided by rafters 7^ by 
2& in , placed at ft-ft. centres, secured to a wall- 
pfate at top bv bolts, and braced to front fram¬ 
ing with cast-iron brackets or tie-rods; the top 
ventilating sash being from 2 ft. to 2 ft 6 in. 
deep according to the size of the house, w orked 
either with rocl-and-lever or wheel-and-quadrant 
arrangement. What is known as 21-oz glass 
has almost become the universal standard in 
this country. The panes are usually cut about 
2 ft. long and about 14 in wide, according to 
the spacing of the astragals and rafters. The 
market growers adopt simpler methods and 
standardize their material as much as possible. 
They rarely erect lean-to houses, preferring the 
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full span, and dispense with the deep rafter 
entirely, using a stronger and deeper astragal 
placed wider apart--* usually at 19-in. centres. 
A common size is 4j in. by 1^ in., cut from a 
9-by-3-in. deal and run through the planing 
machine. Some growers dispense with side 
framing with glazed ventilators, preferring to 
fix a plain ventilator in the side wall, which 
rarely exceeds 3 ft. in height. The roof is 
stiffened by a purlin run longitudinally about 
midway up the rafter and suppoited by simple 
wood or iron standaids—cross tie-rods between 
the purlin and the apex of roof prevents the 
roof from spreading The roof ventilators are 
set at intervals and simply hinged to the centre 
rulge piece and worked by balance weights or 
a rod-and-lever arrangement. The glass is cut 
in squares of 18 in. in glazing, the panes are 
bedded in putty and sprigged down, no fore m 
top puttying being done The usual width of 
these houses is ,80 ft, and about lf> ft. high m 
the centre, while the length not infrequently 
runs from 200 to 300 ft. These houses may not 
be classed as ornamental, but they are extiemely 
practical and seivieeable, and from them pro¬ 
duce of the highest c lass is obtained, [j. wh J 
Vineyard. —In w me - producing counti ies 
the vineyard occupies a position similar to that 
of the wheat field when* grain is the staple pio- 
duct of husbandry. Whetliei it is due to some 
latent sense ol dun and distant association m 
not, few tilings will arouse a lethargic tiaiellci 
more quickly when journeying tlnough a land 
wheie the vine is extensively cultivated than 
the knowledge that he is amongst the vine¬ 
yards. Probably the ideal his fancy pictured 
will be rudely shatteied as he mu \ evs the severe- 
looking unpieturexque patches on the somewhat 
rocky steep sides of some valley, say that of tin* 
Rhine. Still, liowevei, these patches scattered 
unevenly over the hillsides are vineyards nmlei 
cultivation, and he is fascinated with the poten¬ 
tialities they possess Furthei, it lie is at all 
familiar with the cultivation of soil, he must 
be impressed with the he,ivy toil neccssaiy to 
manure and irrigate such awkwardly placed 
plots; also of the incessant care and anxiety of 
the husbandman from the period when the vines 
start into giowth until the giapes are gatheied 
As the vine is a plant which detests stag¬ 
nation either m its atmosphere or its soil, the 
favoured situations tor \ ine\aids are those where 
the fullest amount ol sunshine with a free cir¬ 
culation of air can be obtained, and where the 
sod is sufficiently deep and porous to permit not 
only the ready passage of an excess of water, 
but also the free rambling of the long cord- 
bke roots peculiar to the vine. The plants aie 
usually set m rows 4 to 5 ft apart and at dis¬ 
tances of 3^ ft in the row, and are trained 
to a height of about f> ft. They are annually 
closely pruned on what is known as the spur 
system. There are numerous varieties in culti¬ 
vation, each district favouring the sort which 
experience has shown as most suitable to the 
locality. The vintage in ordinary seasons is 
during the month of September 

At one time vineyards were fairly common in 
the warmer parts of the southern counties of 


England, chiefly in connection with royal and 
monastic establishments, and residences of large 
landowners. It is recorded that vineyards existed 
as eaily as tin* 8th, and frequent allusions are 
made regarding their existence as late as the 
18th century, as at Arundel Castle, Sussex, in 
1763 a good wine lesemblmg burgundy was 
produced, while later Loudon remarks that at 
Waltham Creen a gentleman grew vines for 
thirty yeuis in a common tielci gat den. 

Whethei the decline of vmeyaids was due in 
the first place to the decay of the monasteiies 
when those skilled m then management passed 
away, and m the tmuhlcd times no one being 
trained to follow them the art was lost, or to 
tin* ini pm t of foreign wines cheaper in price, 
and probably supenor in quality, the fait ie- 
m,mis that the vineyards disappeaied and few 
traces now remain of an ancient mdusti y 

The* most notable attempt to levive this in¬ 
teresting industry in this country was tin* fm- 
matioii of a vineyard by the late Mai (pus of 
Bute, who in 1875 planted one 4 ac m extent 
at Castle Cocli, near Cardiff The experiment 
conclusively proved that in favourable situa¬ 
tions good wine can be pioduced from grapes 
giow T n out.-of-dooism tins country m hot seasons, 
win h as that of 1887. but. m cold sunless seasons, 
which unfortunately prevail m this countiy, 
the results m a pecuniary sense can novel be 
s.it isfactoi y 

Piobablv much of tin* success of the Castle 
(Wh expel uncut was due to the untiling energy 
and ability of tin* Marquis's head g.udener at 
Cat dill Castle, Mi Andiew Pettigrew, whose 
enthusiasm was as keen as that of Ins employer. 
\\ i tli tin* death of tin* Mai (pus and his sen ant 
the interest in the wmk appeals to have come 
to an end, and though the wncyard still exists 
its retention is ptobablv due more to sentiment 
! than peeumaiy gain The vines at Castle Coeh 
weie planted 3 It apart and allowed to grow to 
a height of 4 ft The vanety cultivated is one 
of Flench origin named ‘Camay Moil ’ 

r.i. wi,.] 

Viola., a large genus of chiefly hardy peren¬ 
nial herbs (n.it old. Violaeea*), mostly natives 
of the northern tempeiate regions and South 
America. Some of them, notably the Violet 
( F. odorat(t) (which see), V. romuta , which le- 
sembles a laige horned violet, and V peduta, 
(Uird’s-foot Violet), aie eultnatcd in the gar¬ 
dens; but g.udeners genet ally employ the name 
Viola as indicating the Show and Fancy Pansies, 
and the* smaller-flowered bedding Violas, or 
Tufted Pansies, which an* excellent plants for 
beds either giown alone or m conjunction with 
Roses and other plants. The special-named va¬ 
rieties are piopagated by division or cuttings 
rooted in early summer under hand-lights in 
a shady place, but Pansies aie more usually 
treated as annuals and raised from seeds. Show 
Pansies aie divided into three sections—Yellow- 
grounds, White-grounds, and Selfs. They are 
more popular in the north and in Scotland than 
in the south, the climate being more favourable 
for them. Fancy Pansies are more robust, and 
flower continuously in deep gritty soil enriched 
with leaf mould. Seeds are sown in August 
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or September* to provide flowers from Mav on¬ 
wards, while a sowing may also be made in 
March for a later display. The summer seed¬ 
lings are wintered in frames, being planted out 
in the beds or borders in March. Bedding 
Violas are a later development; and while their 
flowers are not so large and striking as those 
of the other sorts, they are of a more dwaif 
and spreading habit, and are more useful for 
general purposes. The soil should be liberally 
manured in autumn, and the pound of flowering 
may be prolonged l»y a topdiessmg and by 
puking off the flowers. Violas are liable to be 
attacked by green fly, and should be splayed 
with n solution of soft soap to destiny it 

[w. w.] 

Violet. —Sweet Violets, whose flowers aie 
always welcome, paitn ularly (lining the-wintei 
and spring months, aie vaiieties of Viola odo- 
rota , which is a native* of this tountiy. They 
will grow* almost anywlieie, but to ensure a 
good supply of flowers when it is most needed, 
good soil and cultivation are reqlined Theie 
is generally one position in the gulden where 
violets thrive, and it is not always easy to find, 
but as a gene) al i ule they succeed best in a north 
boidei of light sandy soil; in an east or west 
border, should the 1 soil be* medium loam, 01 in a 
south bordei in soil inclining to heaviness One 
of the most important points about the culti¬ 
vation of violets to obtain plenty' of fine huge 
flow'd s is that the stock of plants should be 
icnewed each year; many gaidoners do not seem 
to be* await* that old plants are never satisfac¬ 
tory Despite the competition of violets from 
the Rivictu and also fiom ('oinwall, where they 
will flow'd outdoois in winter, these flow'd s are 
cultivated for maiket in the colder districts m 
flames (’uttings formed of the* small side- 
shoots are looted undei glass in spring, 01 the 
flames may be* filled in the summertime with 

1 mineis taken fiom older plants. They should 

be* planted in m h, light soil near the glass, and 
ret|uire an abundance of air, but veiy little 
water dining tin* dull days The flames aie 
cleared m the* spring, the plants being divided, 
the old crowns thrown away, and the younger 
portions retained to provide fresh stock. Bed 
spider is often troublesome upon violets, and 
it is best remedied by plenty of moisture, and 
dustings of lime and soot. There is also a fun¬ 
goid disease which causes white spots to appear 
upon the leaves; spraying with dilute Bordeaux 
mixtuie is the best cure*. Mane Louise, Nea¬ 
politan, and Swanley (doubles), and The Czar 
and Princess of Wales (singles) an* very* good 
sorts. [w. w ] 

Viper (1 T ipera or Pelias bents). See Adder. 
Viper's BugloSS ( Echium vide/are) is a 
biennial weed-plant belonging to the nat. ord. 
Boraginea*. It abounds on poor light arable 
land containing lime. The plant is erect, 1 to 

2 ft. high, and covered all over with stiff spread¬ 
ing hairs. The flowers, which appear from June 
to August, are arranged in one-sided spikes 
(scorpioid cymes)—red wdien young, but after¬ 
wards bright-blue. Each flower produces four 
hard ‘seeds’ (nutlets) of a dark-brown colour. 
After seeding the whole plant dies, and, easily 


dislodged from the light soil by the force of the 
wind, is caught up and can led hither and thither, 
thus ensuring widespread dispel sal of the seeds. 

To keep land free from Viper’s Bugloss the 
seedlings should be destiny ed by careful cultiva¬ 
tion, and any clover sown should be fiee fiom 
the weed. [a. n. m‘a ] 

Viper’s Grass, or Scorzonera (Scoru>- 
nera htspautca ), is a hardy peminial (Composite 
plant with milky juice (latex), cultivated for 
the sake of its root, which has a most agiee- 
abie flavour. This loot is like a canot m shape 
but smaller, black outside and pure-white within. 
The plant is easily laised from seed sow*n m A pi il 
oi May on any good soil, m drills 1 ft. apait, and 
covered to the depth of i in. The young plants 
should be* thinned out to 8 in apait in the rows. 
Some of the roots aie icady foi pulling in Sep¬ 
tember, otheis will come forward for wintei and 
spimg use Pioper cooking is very important, 
no milky juue should escape, and so the roots 
should be merely washed, not scraped; plenty 
of salt should be added to the water used for 
boiling, and the* cooking should be continued for 
a q uniter of an lioui oi longer, until the vege¬ 
table becomes soft. [a. n. m‘a.j 

Virginian Creeper. See Amtelopsis. 

Virginian Stock {Maleomta muntimu , 
nat oid (Yueifera*), a native of Em ope, &c., 
intiodiiced in 1713 One of tie* prettiest and 
best of haidy annuals, being dwarf, very 7 floii- 
feious, and quick to bloom, thriving in any soil 
or locality, and often sowing itself and flovvei- 
mg again m tin* same season. There are va¬ 
rieties w 7 itli white, lose, <unison, lilac, and 
yellow flowers. The seeds are generally sown 
much too thickly*. [w. w.] 

Vitriol, Blue. See Nllpha'ii: of Copper. 

Vitriol, Green. See Sulphate or Ikon. 

Vitriol, Oil of. See Sulphuric Acid. 

Voelcker, Augustus.- Since the days of 
Liebig no one* lias done more tlmn Augustus 
Voelekei to bung the teachings of agricultural 
chemistry lmme to the fanner, and to make 
them pait of the daily practice* of the farm. 
While himself a man of wide* scientific attain¬ 
ment, and endowed with the power of reseaich, 
Voelekei was intensely* piactical, and the great 
hold that he obtained, both for himself and the 
science he taught, is due in no small measure to 
the fact that he possessed athoiough knowledge 
of the farming of the country, and recognized 
vvliat its needs w*ere, and how tar they could be 
met. by the aid of agricultmal chemistry 

No man more happily combined 1 Practice 
with Science’, and thus carried out in his life 
the motto of that gieat society, the Royal Agn- 
cultmal Society of England, with which he was 
associated for so nfany yeais as its consulting 
chemist In this capacity he not only brought 
the chemistry* of agriculture to the door of the 
farmer, but, alike as a teacher, and later as a 
professional chemist, lie exercised a gieat influ¬ 
ence m making agtlcultuial chemistry indis¬ 
pensable to the faun and to the commerce of 
his adopted country Voelcker w*as, indeed, the 
first man to constitute agricultmal chemistry a 
branch of the analytical profession, and among 
the professional men of the present day who 
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devote themselves mainly to agricultural chem¬ 
istry there are but few who do not derive their 
inspiration originally from him. When he first 
took up this branch of science the agricultural 
analyst was practically unknown, now lie is to 
be found in every county of England, and in all 
our universities and colleges. 

Augustus Voelcker was born on September 
24, 1822, at Frankfort on the Mam, Germany, 
and was the son of a mei chant of that town 
who died when Augustus was eleven years old. 
Ills early education was retarded b\ much ill¬ 
ness, which, howevei, seemed only to spur him, 
on recovery, to greater energy, as, aftei serving 
an apprenticeship to a pharmacist, lie distin¬ 
guished himself by seeming admission to the 
university; and from that time on, as he often 
used to say, he ‘ never cost his mothei a penny’. 
This biought about in him an independence and 
self-i el la nee which was shown ill his after-career, 
and which enabled him to triumph over the 
dillieulties so often experienced by those coming 
from a foreign country. Added to this was a 
simplicity of life and of character which went 
far to mould a successful career, and with this 
was combined a kindliness of heait and genero¬ 
sity of action which made lum beloved through¬ 
out the agricultural woild 

lie entered Gottingen T T niveisit\ in 184-1, 
and canie under the influence of Wohler, who 
at that time shared with Liebig the honom of 
being the most distinguished chemist in Ger¬ 
many He took Ins l*lil) in 184b, and then 
went to Utrecht as assistant to Mulder, work¬ 
ing there principally on the albuminoid coin- 
pounds. F. J. W Johnston, then chemist to 
the Highland and Agricultural Society, took 
him away to Edinburgh in 1847, when* lie ie- 
maincd until August, 1849, lecturing occasion¬ 
ally meantime loi Johnston at Durham It was 
thus that he became acquainted with the needs 
of the farmer, and obtained that praetie.il insight 
into farming that made him, later on, so useful 
an exponent of science 

In August, 1849, lie mo\ed to Cueneestei, 
becoming professor of chemistry at the newly 
established Royal Agricultural College. 14is 
early years at Cirencester were much occupied 
in writing, especially foi Moi ton’s Cyclopsedia 
He also wrote papers for the British Association, 
the Royal Agricultural Society’s Journal, and 
the Journal of the Highland and Agneultural 
Society of Scotland. In 1855 he was appointed 
chemist to the Bath and West of England 
Society, coming thus much into contact with 
Sir Thomas Acland, and contributing valuable 
papeis to the Society’s Journal His first paper 
in the Journal of the Royal Agricultural Society 
of England appeared m 1852, and in 1857 he 
was appointed to succeed Wav as consulting 
chemist to the Royal Agricultural Society of 
England. This position he retained for twenty- 
seven years, until his death in 1884, and each 
half-yearly issue of the Society’s Journal con¬ 
tained one or more contributions from his pen. 
At Cirencester he strengthened those ties with 
farming which he had already formed, and his 
own experiments at the College Farm and on 
farms in the neighbourhood formed the basis of 


many of his most valuable papers lie had as 
colleagues Coleman, Buckman, and Brown, and 
it was to this brilliant stall that Cirencester 
owed mainly the success wdnch attended its 
foundation. Voelcker retained his professor¬ 
ship until 1863, when internal dissensions in 
the College brought about the simultaneous 
retirement of himself and Ins colleagues 

By this time his reputation had extended far 
beyond (irencestei, and he determined on taking 
the bold step of coining to London and estab¬ 
lishing himself m practice as an analytical and 
consulting chemist. In this he was very suc¬ 
cessful, and, while devoting himself principally 
to the agricultural side of the work, lie enjoyed 
a good general practice, and his advice was 
hugely sought in connection with legal matters, 
Parliamentai y and othei enquiries. Royal Com¬ 
missions, and the like. But, while having a 
large private practice as a chemist, his chief 
interest and concern was his woik as consulting 
chemist to the Royal Agricultural Society, and 
the reports which lie piesented to tin* Cornu il, 
and the many papers lit* contributed to the 
Journal, testify to the gieat work which he did 
towards securing the purity of feedingstufis 
and the good quality oi the manures and other 
materials m tegular use* on the farm 

He was elected a Fellow of tin* Royal Society 
in 1870, the Chemical Society, of which he had 
become a Fellow m 1849, made him a vice-pi esi- 
deut, and the esteem m which he* was held by 
pia< teal faimeis was shown m his being chosen, 
in 1875, chan man of tin* Farmers’ Club He 
wa> also one of the foundeis, and a vice-piesi- 
dent, of the institute of Chemistiy In the year 
1877, in conjunction with Lawes, lie established 
tin* Woburn Experimental Faun of the Royal 
Agricultural Society, becoming almost at once 
the duectoi of it and retaining this position 
until lus death 

His contributions to agricultural science were 
very numerous, and his papeis aie marked by 
a clearness of expiession and conciseness not 
generally met with in the ease of a foreignoi. 
To tin* Bath and West of England Journal he 
conti lbuted, as early as 1855 and 1856, papers 
which, for their completeness, were, and still 
are, classical Such were ‘Artificial Manures’; 
‘The Chemistry of Food’, ‘ Farmyard Manure’; 
‘ Lime,Marl, and Shell Sand’; ‘ Ban on andFcrtile 
Soils’. In Ins papei on ‘Farmyard Manure’ he 
showed not only tin* composition of the different 
portions, liquid and solid, but also the changes 
which manuie undergoes on keeping, and the 
ways m which it works on different soils. The 
facts and figures set out remain as true to-day 
as when they were first published Other classi¬ 
cal work winch he did was comprised in tw r o 
papers,‘Chemical Properties of Soils’and ‘Clover 
as a Preparatory Crop for Wheat ’ In the f< inner 
he showed the absorptive properties of soils for 
ammonia, potash, and soda when applied m 
different forms, as \y r cll as the changes produced 
in soluble phosphates when put on the land. In 
the lattei he supplied the explanation, from 
chemical considerations, of what was recognized 
as ‘good practice’ by the farmer; and it is sig¬ 
nificant that in this paper he clearly expressed 
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bis belief, though opposed to the conclusions of 
Lawes and Gilbert, that leguminous plants did 
obtain their nitrogen, partly at least, from the 
atmosphere—a fact established at a later date bv 
Hellriegel. In connection with the Kothamsted 
experiments he gave an important contribution 
on the 4 Composition of Waters of Land Drain¬ 
age’, showing in this how ammonia salts become 
converted into nitrates 

Voelcker wrote extensively also on the com¬ 
position, nature, and value of the principal food¬ 
stuffs used on tlie faun, and he was the first to 
employ pra< tieally the microscope as an aid in 
detecting and indicating adulteiation in feeding- 
matenals Of this his paper on 4 Pine and Mixed 
Linseed Oakes’ is .in example, lie was also one 
of the fust to make an\ scientific contribution 
to the ( hemistrv of milk, < heese, and other daily 
produets, while, as cai h as lHaH, he «how T od the 
ethcao of lime as a pic\enti\e of ‘ lingei-ami- 
tor’ m turnips, &<. His (are in the conduct of 
field experiments and his writings on tin* \v.i\s 
in which these should be earned out, and dedu<- 
lions be formed fiom them, did a great deal to 
put this work on a light basis, and to form a 
model for others to follow 

lie led, almost to the last, a life of strenuous 
activity, but ill Decembei, 188IJ, lie eompleteh 
broke down, and, aftei a \eai of suffering, died 
on Deeembei r>, 1881, at the age of sixtv-two 

(J. A. \ | 

Voles, common Rodents m the genus Mi- 
crotus (formeilx Amrola), distinguishable fiom 
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nuee and rats (Mus) by having a broadei head 
with a blunt muzzle, short ears almost buried 
in the fur, smaller eyes, a relatively shot ter 
tail covered with closely appressed hair and 
without scales, and relatively shorter limbs 
The back teeth show two row’s of alternating 
prism-like markings, while those of mice and 
rats show three row’s of tubercles. In fact, 


voles are more nearly related to hamsters than 
to mice. They aie all strictly vegetarian. In 
the art. Arvicolijue, reference is made to the 
three common voles in Britain, namely the 
Water Vole (Microtus amphibius ), the Field Vole 
(Xficrotus agreatu\ and the Bank Vole (Microim 
or Evotomys ylareota ); this article is devoted to 
their practical importance. 

(1) The water vole, popularly called the 4 water 
rat/, breaks down the banks of mill-dams and 
the like, barks osieis, and may plunder potato 
pits; but it is not of great importance. It 
seems to have only one littei m the year. One 
of its chief enemies is the weasel, and if weasels 
were allowed to ha\e free course there* would 
be no tumble from watei voles. (2) The field 
vole voraciously devours every kind of vege¬ 
table substance ~ corn, grass, clover, turnips, 
potatoes, fruits—everything. It may have fom 
to six litters of four to eight young in the course 
of the suiniiiei, and this multiplication if tin- 

< lurked mav readily lead to a plague. Many 
x ole plagues have occurred in Britain, ami the 
devastation lias extended over iaige tiacts of 

< ounti \ (3) The bank vole is veiy like the 
field vole in its habits, but it is less of a bui- 
rowei, and commoner in gaulens than in the 
open fields. It destroys loots and bulbs, bark 
and buds, seeds and loots—ever} thing, and it 
is as piolifie as the other species 

ISumeious devices have been lesorted to in 
ordei to cope with vole plagues The use of 
poison is apt to be dangerous, and often defeats 
itself by cutting oil tlie enemies of the voles. 
I not ulation with a virus, which works well for 
Hits, has also been tiled Smoking badly in- 
tested fields w’lth bisulphide of carbon is effec¬ 
tive, but expensive. Considerable success has 
lew aided the burning of aflected grass and 
heather lands and tlie active pursuit of tin* 
vermin bv men with wooden spades, and dogs 
‘When* plantations of hunted extent are at¬ 
tacked, pit-falls, widei at the bottom than at 
the to]), and about 18 m deep, have been found 
efficacious m trapping many voles’ Those that 
tall in do not usualh bunow out, but turn on 
one anothei in despeiation. It is of great im¬ 
portance that the first signs of a v< le plague 
should be met by v igorous and concerted action 
Bei liaps the most important fact, however, is 
simpl} this, that the vole lias many natural 
enemies which keep it in check, and that a de¬ 
struction of these involves quite artificial con¬ 
ditions Stoats, crow’s, rooks, and great black- 
backed gulls are notable vole killers; and if it 
be objected that these do much harm otherwise, 
the same cannot be said of weasels, owls, buz¬ 
zards, kestrels, and the smaller gulls. These 
should be allowed to live and thrive if a whole¬ 
some balance of nature is to be preserved 

11. A T.] 

Volvulus- See art. Twist of Intestine. 
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Wages. —The methods of remuneration for 
agricultural employment that prevail in Great 
Britain show marked differences according to 
locality. With certain minor exceptions, it is 
the custom in Scotland, and in that part of Eng¬ 
land lying north of the Trent, to engage l.uni 
servants, and consequently to fix their wages, 
by a yearly or more frequently half-yeaily 
agreement In the south, wages are paid by 
the week. The practice in Ireland resembles 
that of the north of Great ill itain, except in 
those districts where the holdings are small, 
and lured labour correspondingly rare. It fol¬ 
lows that in the north wages are fail 1 y regular 
throughout the year, and are eahulated on the 
ba>is '»f a <ash pavment combined with hoaid 
in the case of the unman led men, 01 icitaiu 
legulai allowam »* for those who are married, 
with little or no additional iemiinei.ition on 
special occasions In the south-east, wages aie 
low, and much time is lost thiough bad weather, 
for winch no payment is made, while huge earn¬ 
ings an* often made by piecework, and addi¬ 
tional work nt harvest, and other occasions 
As extieme instances may be quoted, on the 
one hand, tie* hinds on a farm m the GJendrll 
Union of Noi thumhei land, who receive a wecklv 
cash wage throughout the year, with no piece 
work, or extra payment at harvest ; end, on the 
other, two laboureis m the Ilollmglxuirne 1 mon 
of Kent, whose piecevvoik earnings, exclusive of 
corn harvest, formed 73 and 77 pei cent of then 
total cash earnings 

Heal wages therefoie approximate mm h elosei 
throughout the kingdom than cash wages do 
But even after making these adjustments, wages 
vary considerably in different counties, and even 
m different parts of the same county. 'Phis is 
generally due to the proximity of towns or mines 
or other centres of industry, w here Inghei wages 
(.in he earned. Such counties art* Northumbei- 
land, Warwickshire, Hertfoufehire, Essex, Kent, 
and Surrey. In purely agricultural counties 
such as Norfolk and Suffolk, wages are failly 
uniform throughout the district Taking tin* 
county as a unit, hovvevei, the highest avei 
age weekly earnings, including allowances, m 
England, are paid m Dm ham (22*. 2d ), in 
Wales, in Glamorgan (2D 3d ); in Scotland, m 
Renfrew and Lanark (22* 2d ), and in 1 1 eland, 
in Down (13*) The lowest aveiage weekly 
earnings in England art* paid m Oxfordshire 
(14,s*. 6(/.); in Wales, Cardiganshire (15#. Hd); 
in Scotland, in the counties of Caithness and 
Shetland and Orkney (13s. 7d.); and m lieland, 
m Mayo (8s. 9 d.). These discrepancies art*, how¬ 
ever, much reduced by the lower cost of living 
and house rent in the counties where low wages 
arc paid, and in the ease of Ireland the total 
earnings are probably increased by payment 
for harvest work in England. Such wages are, 
of course, not paid to all classes of Inborn alike. 
Ordinary labourers are paid a lower rate than 
men in charge of horses or cattle, and these in 
turn often receive less than shepherds, though 


the duties of the two latter farm servants are 
correspondingly longer, mote responsible, <>i 
more irksome/ The variations in such pay¬ 
ments, which are made paitly in cash and partlv 
m kind, are too numerous and complicated to 
be discussed heie. It will he readily understood 
that these rates of wages have not stood at then- 
present level for a long period. The general 
i ise in the wages of labour which has taken 
>l«ice m the United Kingdom in recent years 
l.is affected agricultuie, though not to tlit* same 
extent as othei foi ms of industry Noi has tin* 
rise been constant oi unifoim. A <ompaiison 
of the laboui bill on lug farms in England and 
Wales foi each yeai from 187)0 to 1903 shows 
that (ash payments, exclusive of extra money' 
loi pie<cvvoik, hay and torn harvest, oveitime, 
vV( , as well as of the value of allowances in kind, 
vailed from 9.s 2hf. in 187)1 to 14#. 7d m 1902-3, 
and in 127) farms between 1874 and 1903 from 
13* 2\d m 1887 8 to 14*. 11W m 1902 3 Simi¬ 
lar figures .tie not available foi Scotland, but the 
aveiage < ash wages on 10 lush fauns between 
187)0 and 1903 lose from f>* 10W m I87>0 4 
to 10* Hd m 1903 The list* m Ireland was con¬ 
tinuous, and as far as can bo ascertained was 
appioxmiatolv so in Scotland; but in England 
and Wales such changes as took plm o vveie 
obviously affected by the periods of piospentv 
and depiession which agnoultuic underwent m 
| that turn* Wages lose with veiy tew exccp 
turns from 187>0 to 1877-8, when thev leached 
a temporal y maximum of 13*. Hd , but owing 
to the lieavv losses experiemcd in the succeed- 
mg years, thev fell to 12* 9 Id. in 1887-8, from 
which date they- lose steadily till 1903 The 
list* in iceent veais has l)«*en much moie lapid 
than in the caihei period This rise* too has 
been accomplished m spite* of, pci haps to a. 
c-citam c\tc*nt because* of, the introduction of 
expensive* agileultuial machinery, which, while* 
it avoided the necessity for a laige amount of 
manual labour, made* the employment of more 
highly skilled laboui obhgatoi v. The* labour re- 
fened to above is mainly lesufential, but every 
ve*ai a laige* number of persons are brought 
from the towns oi from Ireland into the agri¬ 
cultural districts to supplement local laboui. 
Many of the poisons In ought from the towns 
aie* women and aie engaged m very unskilled 
occupations, but the lush are mostly- men and 
aie employed in harve*st weak e>r othei heavy 
tasks. The money thus earned is often high, 
and must always lie taken into account in con¬ 
sidering tin* total yearly sums gained by labourers 
m Ireland and the amount spent by farmers in 
Great Britain The introduction of modern agri¬ 
cultural machinery, however, lias caused tins 
immigration to play a less important part in 
the economy of the farm than was formerly the 
ease Tin* employment of casual labour from 
the towns is probably on the increase m accord¬ 
ance with the development of fruit farming. 

[a. u. l. r.] 

Wagons aie four-wheeled vehicles used for 
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general hauling purposes on the farm, and are generally made with a fore-can iage which allows 
distinguished from lorries by having a body the front wheels to run under the body. (Jana- 
with more or less high sides, some taking a box dian wagons have lighter wheels, and the tnes 
form, and some with lower sides—an inter- rarely exceed 3 in. to carry a little over 2 tons, 
mediate? between these types and known as boat and are usually used with a pole in the place of 
or lh>at bodies. Farm wagons generally have no shafts. [w. j. m.J 

springs, are heavy in construction, weight, and Wagtails (Motacill.i). - Of five native species 
diaught. There are exceptions to these, but in of these familiar birds only three aie more or 
many districts longevity appears to be the first less common. (1) The l’ied Wagtail (Motaalh/ 
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hitfuhns) is leadily 
distinguished by its 
bla< k-and white plum¬ 
age ,and manyai e i esi- 
dent the whole y ear, 
though some nngiate 
dui ing the winter. It 
haunts meadows and 
pasture, and builds its 
nest near water m 
A pill, of moss and 
vegetable fibre lined 
by hair, wool, and 
featheis The foul fo 
six eggs aie maiked 
with brownish tints 
on a whitish ground 
(2) The (hey Wagtail 
{}[ melanopc) is pai- 
te'uiarJvehai at tei istie 


aim, and "British wagons are widely different to 1 
those met with ill America and Canada, where 
durability is less tonsideied than immediate j 
profitable utility it is eeitain that many ! 
wagons in use are heavier than piesent condi¬ 
tions ieqmie, since loads have geneiallv been ' 
so nmeli improved. When roadways m some 
heavy land districts wore almost impassable, j 
heavy wagons with tiles 7 to d m wide were ' 
found necessary, and single shafts weie lequued 
because the deep ruts pievented hoises walking | 
ahicast Then* aie counties when* the wagons 
aie little altered, presumably because the making 
has l>een largely m the hands of lo» al vvheel- 
wlights who have adhered closely to the models 
handed down to them. The wooden axle has 
not in quite a largo proportion given way to 
the steel. Wagons have been shown to be less 
eionomical than eaits for ordinary farm })ui 
poses, but. a wagon is convenient on all farms 
for some pm poses, and since boys as driveis 
are diflicult to obtain, there is a point in tin* J 
use of wagons m harvesting, especially on hilly 
giound. Wagons made by firms with con¬ 
siderable expei ience in building four-wheeled 
vehicles on modern lines, are far lightei in 
all respects than ordinary ruial-made wagons, 
whilst there is no loss in strength in the essen¬ 
tial parts, and tlu* draught is far easier. The 
peculiar variations in shape aflected by makers 
m country districts are dispensed with as a rule, 
consequently uniformity in type is gradually 
extending throughout the country Apart from 
heavy farm wagons, lighter types, with springs, 
for marketing market-garden and special pro¬ 
duce are extensively used by those who cater 
for special markets. For ordinary farm pur¬ 
poses it is unnecessary to provide for loads of 
more than 3 tons, and a tire of 4 m. width meets 
all ordinary lequipments. Modern wagons are 


of hilly ground m south-west England, but 
extends noithwanls into Scotland. The upper 
Side of the body is giey, and the under side 
yellow. The nest is built in Apnl in the bank 
of a stream, and resembles that of the piecedmg 
species, but the five eggs aie < reamy-whitc with 
light-hi ownish spots and sometimes a few dark 
stieaks. (3) The Yellow Wagtail (4/. campestnx) 
i c . a nngiant species, appearing in April, and 
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leaving m August or September. Widely dis¬ 
tributed through the marshes, pastuies, and 
arable fields of England, it is laro m Ireland 
and the Scottish Highlands The pi evading 
colour of the plumage is yellow, greenish above 
and bright below. The nest is built in April, 
usually on the giound, of fine vegetable tiore, 
lined with hair, wool, and feathers. The eggs 
resemble those of the last species. All Wag¬ 
tails feed solely on animal food, chiefly insects, 
small snails, and slugs. They are distinctly 
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beneficial to agriculture, and deserve the most 
rigorous protection, especially as in all proba¬ 
bility they devour the small snail (Limncea trun- 
catula) which harbours the early stages in the 
life of the liver fluke. [j. r. a. d ] 

Wales, Agriculture of. — Wales has 
always been, generally speaking, a pastoral 
rather than an arable country, and has depended 
more upon its Hocks and herds than on the direct 
products of its soil. A great part of tin* country 
consists of mountain and rough giound, which 
can only be used as pasture for sheep, and 
much of it is poor even for that pm pose Then* 
are, however, tracts of land of considerable area, 
which in wheat-growing days were largely ambit, 
and where a considerable amount of corn is pro¬ 
duced now. Hut in tin* lowlands as well as in 
the lull distncls, tin* land is mostly under glass, 
and stcu k - raising is the cine! feat me ol the 
Counti \. The following ligmex, taken from the 
Agi unit oral Statistics foi JJM)8 issued by the 
Hoaid of Agriculture and Fisheries, will show 


the relative amount of land undei grass and 
tillage m the i*i incipalit} — 

Acres 

Total area of land 4,718,3118 

Total undei pet inanent grass 2,040,805 

Total diable land 740,709 

Mountain and heath land used foi 
grazing 1,3111,1)82 

Aiea undei woods (11)05) 181,301 


The general rhaiaeter of the agricultuie of 
the ii>ulitry may be inferred from these figuies, 
over 70 per tent of tin* total area being undei 
permanent glass, mountain and heath E\- 
< hiding mountain and heath, the pioportion of 
land under peimanent grass has, as in England, 
greatly increased duiing the last Unity years 
The soil of Wales, for the most part, is natu¬ 
rally poor, resting mainly on the rocks of the 
Cambrian and Silurian systems The Old Hed 
Sandstone appears in the border counties of 
South Wales, and on tins there is some excel¬ 
lent land In the huger valleys there is a con¬ 
siderable amount of fertile alluvial soil, but in 
the smaller valleys the soil is for the most pait 
gravelly. Limestones appear in many districts, 
and the soil on these, where there is any depth, 
is often very good There is m places, also, a 
consuleiable amount of peat. The soil varies 
greatly according to the geological and other 
conditions; but whilst there is excellent soil 
in certain districts, what may he described as 
topical Welsh soil, jesting on slate and shale 
rocks, is of very moderate fertility, its geneial 
physical properties being as much responsible 
for tins as its poor chemical composition This 
kind of soil usually responds w'ell to applica¬ 
tions of lime and of phosphates 

The best paits of Wales for agricultmal, as 
distinct from purely pastoral, purposes, are 
Anglesey, the Vale of Clvvyd, the Valley of the 
Dee, including the district of Maelor, and the 
Severn Valley in North Wales, and Deni hi oke- 
shire, the Vale of Towy, the Vale of Teify, the 
Vale of Glamorgan, and the Wye Valley m 
South Wales. Til all these districts there is 
some excellent land, most of which is under 
grass, although there is also a considerable area 


under tillage. There are tracts near the coast 
and numerous small valleys, which lend them¬ 
selves to tillage operations to a greater or less 
extent, and in many of which there is some 
exceedingly good land for grazing as well as 
for mixed farming. It may he added that the 
good soil of Pembrokeshire corresponds to the 
rich lands of the south of Ireland 

The farms m Wales are, geneially speaking, 
small, oxer two-thuds of the total number of 
holdings being undei 50 ac m extent, and con¬ 
siderably less than 1 per cent being over 300 ac 
111 the hill distlicts, which constitute the gic.it 
bulk of the total area of the count iv, then* i"> 
generally a sheepwalk on the mountain iu< hided 
in the holding, and afiordmg pastuiage foi so 
i many sheep. The sheepwalkx van greatH in 
: size, and often extend to many hundmls of 
acres Apart from the large sheep farms, winch 
consist chiefly of mountain land, there arc icla- 
tixely veiy few farms in Wales that may he 
described as huge, in the sense in which this is 
understood in other parts of Britain in some 
districts ticeholds arc common, but the hulk of 
the bums aie united Of the total extent of 
land under iiops and grass m lf)0H, HO 7 pel 
cent was occupied by tenants, a slightly lughci 
peicentage than in eit-hei England oi {Scotland 
It has been show'll that tin* amount of arable 
land m Wales is relatively small, amounting 
m UM)H to 71(1,701) ac , oi less than that of 
the county of Norfolk. Of this, m that veal, 
about tillee-sevenths was undei cloxei and lota- 
tion glasses, a little more than three-seventliH 
under com, and tin* remaining one-seventh xxas 
occupied by othei cl ops and bare* fallow. Oats 
an* the pnmipal coin crop, the parts of Wales 
when* this imp is mostly gioxvn being the coun¬ 
ties of Anglesey, Denbigh, and Montgomery m 
Ninth Wales, and Cardigan, Carmarthen, and 
Pembroke m South Wales It is m Anglesey 
and Pembrokeshire that the heaviest crops of 
oats ai e on the average grown The chief hai lev 
distints aie Denbighshne, Cardiganshire, and 
IVmhrokeshne, t lie last-named having tin* 
largest aiea The total area under wheat is 
eompaiatively small, Montgomeryshire produc¬ 
ing most of any Welsh county in 1908. The 
Vale of Clwvd in Noith Wales was foi merly a 
gieat wheat-glowing distiict, much of the land 
there being specially suitable for this crop 
Then* is a lair area under wheat still in Den¬ 
bighshire, as well as in Cardiganshire and Car¬ 
marthenshire. The aiea under the three chief 
corn crops in 1908 and the yield aie shown in 
the following table.— 



tries 

Total l*io- 
iluce in 
<iuai ters 

Average yield 
per acre in 
Imalieln foi 

10 yearn 1898- 
1907 

Wheat 

34,573 

117,010 

20 37 

Harley 

80,093 

324,945 

31 37 

Oats 

201,595 

801,420 

34-09 


The average yield per acre is below that for 
England and Scotland all through. The hulk 
of the corn produced is used for stock, and it 
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is only in a few districts that any appreciable 
quantity is grown for sale. Beans are grown in 
the Vale of Plwyd and the Severn Valley to a 
considerable extent, and peas are grown to a 
slight, extent in most of the Welsh counties. 
Boots are successfully giown in most distnets 
where there is an appreciable amount of aiable 
land, veiy heavy crops being produced m some 
districts. Potatoes also are grown in small 
quantities throughout the country. Boots and 
potatoes, however, only occupy about one-eighth 
of the uiea returned as in able. 

The lotation followed in most parts of Wales 
in a long one, consisting of oats, loots, bailey 
or oats, seeds, the land being left in glass foi 
tluee, foul, 01 nunc years. Much of the land 
is ct sir h a character that it must be ploughed 
up again aftei foul or five veais (ienerallv 
speaking, it is kept undei glass as long as it 
will graze satisfactory, so that the length of 
the rotation vanes to some extent with the dis- 
1 1 let In some eases the lotation is modified by 
taking wheat aftei oats and befoie roots. Theie 
aie also otliei modifications, but the rotation 
given above is the one adopted on what may be j 
described as tvpieal Welsh faims When* beans : 
and Hovel are grown more 01 less legulaih, 
such as in tlie Vale of (’lvvvd in North Wales, , 
the lotation followed is much of the Mine type 
as those adopted on heavv land elsevvheie In 
the Yale of ('lw)d, and the distmts adjoining, . 
a 1/uge amount of red elovei is grown ioi seer I 
It is fiom these parts that the ‘Welsh Hovei 
of .seedsmen mostly comes. 

< >f the area under permanent glass m Wales 
a large proportion is annually cut foi hav The 
land kept for hay includes a huge amount <>f 
bog, wliuh yields short, div, and ajiparenth : 
)ooi lmv, oil which voting stoic tattle aie! 
argcl) fed in the lull districts dining the | 
winter Wheie there is onh a small aiea undei | 
coin, and but few loots giown, the bay crop is 
necessarily of moie than ordinary imj»ortam e 

Wales, as already indicated, has always been i 
dependent in a special degiec upon its live 1 
stock, and of late years much has been done to 
improve and develop the different classes of i 
stock in the country The special breeds asso- j 
ciated with Wales aie described in the articles 
Kerry Hill Sheep, Byeland Sheep, Welsh 
Mopxtain Sheep, Welsh Black Cattle, and 
it is not necessary here to deal with that part j 
of the subject further than to observe that the 
general system of farming m the Principality 
has been determined largely by the particular 
character of the native breeds of live stock, 
which in their turn, no doubt, have been influ¬ 
enced largely bv the character of the country. 

All classes of stock are more or less exten¬ 
sively bred, but cattle and sheep are the main 
products of the country. It is chiefly also as 
a breeding, as distinct from a feeding, coun¬ 
try that Wales must be regarded. Accord¬ 
ing to the Agricultural Beturns for 1909, the 
number of cattle in Wales in that year was 
744,672, and the total number of sheep was 
3,795,342. The system of management and of 
disposing of the stock varies in different dis¬ 
tricts, but the chief feature of the cattle-raising 


industry in Wales is the number of store cattle 
of different ages that are annually sent into 
England for feeding They do not all, how¬ 
ever, go to the English counties direct fiom 
the breeder. There are graziers m Wales, who 
buy the cattle fiom the breeders, and after 
j keeping them for the summei, dispose of them 
j m the autumn, some for wmtei feeding in loot- 
1 giowmg districts at home, but the majonty to 
1 eioss flie English boidei In typical lull dis- 
| ft lets the cattle are sold as yearling* as a rule. 

| Tlnoughout Wales there is a laige amount of 
1 dan v pioduce made, which consists clued) of 
buttei, and a idatively laige number of < ows 
is kept The amount of keep available on up¬ 
land farms is limited, and this lenders it neees- 
saiy to sell as yeai lings the cattle that aie bied 
in such cases Theie aie many exceptions to 
tlie lule, but genet ally speaking it is a com¬ 
bination of daiiviiig and real mg that is found 
in the upland distiats, and of dairying and 
glazing in tin moie fertile districts. In some 
localities the summer feeding of cattle is earned 
on to a (onsideiable extent, but taking the 
(ounti) as a wdiole, the amount of first-rate 
pasture land is small. A good deal of winter 
feeding is (anted on in most distnets where 
there is a fan proportion of tillage land. This, 
hovvevci, is governed laigely by the state of 
the store-cattle tiade 

With the exception of the mining centres of 
South Wales, then* aie few thickly populated 
distnets m tlie Pi mcipality Around these 
«cutios, in the quair) distnets of North Wales, 
and in the neighbouihood of seaside towns, 
theie has of late years been a great inn ease in 
the amount, of milk produced, and milk-selling 
has developed greatly in Wales as m otliei paits 
of the kingdom. Buttermaking has always been 
earned on extensively in most, paits of the coun- 
trv, and cheesemaking is now can led on in some 
districts, notably m Dcnbighshucand Flintshire, 
where largo quantities of excellent Cheshire 
cheese are manufactured, and m the Caerphilly 
cheese districts of South Wales In South Wales 
a number of co-operative dames have recently 
been established. 

Sheep-breeding is, m the typical upland dis¬ 
tricts, of far greater importance than any other 
branch of farming. The tendency in favour of 
younger mutton, and the enormous development 
m the production of fat lambs, have brought 
about in recent years a considerable modifica¬ 
tion in the geneial system of management of 
lull flocks, which, however, need not be dis¬ 
cussed here Sheep aie scaicely less important 
in many lowland districts, where wethers are 
largely fed in the winter, and large numbers of 
lambs are bred for the mai ket. While the live 
stock is more mixed in the lowland than it is in 
the hill districts, sheep-breeding on an extensive 
scale is carried on throughout the country. 

Horse-breeding is confined to certain districts, 
amongst which Montgomeryshire has perhaps 
the highest leputation, especially as regards 
heavy horses Welsh ponies, the breeding of 
which is by no means an unimportant feature 
of the country, are chiefly bred in mid-Wales. 
A great deal of enterprise has of late years been 
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shown in connection with the breeding of Shire 
horses, particularly in those parts of Wales that 
are adapted for the breeding of that class of 
stock ; and the establishment of the Welsh Pony 
and (lob Society has done much also for the 
classes in which the Society is specially inter¬ 
ested. Efforts have lately been made to en¬ 
courage tlie breeding of hunters, winch have not 
hitherto been bred m Wales to any extent 

In the better agricultural districts of Wales the 
general methods of cultivation aie much what 
they are in similar districts in other parts of 
Eritain. Artificial manures, chiefly phospliatic, 
are largely used, and the implements and ma¬ 
chinery arc of modern design Grass being 
always of chief importance, much impiovemcnt 
has taken place of late years m the selection of 
grass and clovei seeds, and in the methods of 
laying down land to pastmc Much more atten¬ 
tion is now also paid to new varieties of cereals, 
roots, and potatoes 

In the upland districts, agricultural opera¬ 
tions arc* of a more simple character, and the 
system generally is more primitive Artificial 
manuies ait* used only to a slight extent, and 
modem implements tor cleaning and thoroughly 
working tin* land are rare Tins is largely due 
to the small aiea of land under cultivation in 
typical hill dislncts 

Piovision for agricultur.il education is made 
by the University Colleges at Aberystwyth and 
Bangor, at each of which there is a dcpaitmcnt 
of agriculture*, and vanous courses an aiianged 
for fanners’ sons and other students. All i h<* 
Welsh counties devote a ceitain amount of 
money annually to educational woik in agri¬ 
culture, which in the majority of eases is con¬ 
ducted by the colleges. Agi leiiltuie is taught 
also in some of the inteimediate schools, and 
several counties have taken steps to adapt the 
elementary education m tin* dnertion of rural 
pursuits 

Agriculturally, Wales is seriously handicapped 
by the large aiea of comparatively useless land 
within its boundary, and also by its wet climate, 
winch renders the country unsuitable for the 
most part for arable fanning. Along the sea 
coast, however, while the rainfall is i olativelv 
heavy, and high winds are common, it is in 
many places extremely mild This is especially 
true of the southern coast hue, where* vines may 
he successfully giown in the open The natural 
conditions are such as to make Wales, aw a whole, 
specially adapted for stock-raising, and upon 
tins branch of husbandry its prosperity chiefly 
depends. [c. n. j.] 

Wallflower (( Iheiranthus), a genus of hardy 
and half-hardy annual, biennial, and perennial 
herbs, widely distributed, which m addition to 
C. Cheiri ’, the progenitor of the most popular 
garden wallflowers, contains some pretty and 
fragrant Alpine species (C alpinus , 1 ft., yellow 
flowers, and others), well adapted for a place in 
the border or the rockery C. kewensis (C/ieiri.r 
mvtabili*\ which has purple and brown flowers, 
is an excellent long-blooming winter greenhouse 
plant. There are a large number of excellent 
variously coloured named varieties of the deli¬ 
ciously fragrant early-spring and summer flower¬ 


ing common wallflower The single - flowered 
sorts are more hardy than the double kinds, 
which are well adapted for making a display in 
the greenhouse m spring. It is well to sow the 
seeds earlier than it is often done, as if well- 
upened giowth is not made before winter comes 
the show of flowers will he poor. Seeds may he 
sown as early as May or .7 une m a sunny posi¬ 
tion, hut the soil need not he rich Transplant 
the seedlings when 2 in high into rows (> in. 
apart, and later on transfer these again to roomier 
quarters, leaving, if desired, some of the plants 
behind to flower where they are After tin* 
summer bedding lias been cleared away, wall¬ 
flowers make very ornamental winter occupants 
of the bods. C. Chetri is a true perennial when 
grown on a light soil in a sunny position. Wa 11- 
flowers aie best suited by a light soil. [\v. w.| 
Walnut (.Tuglans) is a genus of the nat ord. 
.1 ugltindacea*, to whuh also the Hickory ((’arva) 
belongs (sec Hickory) There arc ten sperms 
of Walnut, three of winch belong to Europe, 
Africa, and Asia, and seven to Amenta, and hi 
addition there are many vaneties 1 *\ fai the 
most important of these is the Common Wal¬ 
nut, (Juglam m/tei), indigenous throughout the 
south of Europe, and extending eastwards along 
the Himalayas to Sikkim and Tipper Burma, 
although two North American species, the Black 
Walnut- (./. myra) and the Grey Walnut, oi But¬ 
ternut (./ emerea), are hardy and of rapid growth 
in Emope The *1 uglandacen* are trees, laielv 
shrubs, < haiaetei ized by having alternate, pin¬ 
nate, and often aiom.itie leaves, monurious 
floweis, the male being in lateial pendulous cat¬ 
kins, with 2 or more anfheis, nearly sessile, ni¬ 
sei ted on the upper surface of a bract bearing 
on its edge 2 to (j membranous perianth-lobes, 
and the female being eitlici m few-flowered 
eiect and terminal or many-floweied lateral 
spikes, with perianth adnate to the 1-celled 
ovary, I ovule, elect , fruit a 2-valved nut or 
iliupe lu the genus .1 uglans the female flowers 
are tei initial, sohtan or 2 to 3, apd the In acts 
aie not enlarged in the fruit, which is a drupe 
with leathery pernarp and woody endocarp. 
Tin* Common Walnut (/. rcpia ) is a huge 
deciduous aromatic tree, with young shoots 
tomentosc Tn its leafless winter condition the 
twigs beat a strong resemhlam e to those of the 
Ash, but diflei in having alternate greenish 
luids (not opposite and black as in Ash). The 
imparipinnate leaves have f> to 13 leaflets, sub- 
sessile, opposite or nearly so, and usually entire 
(those of seedlings seriate) The male catkins 
are on the previous year’s wood above the leaf- 
scars, 2 to 5 in. long, 5 to (> perianth-lobes, and 
10 to 20 anthers; while the female flowers are 
sessile, terminal, indistinctly 4-toothed, and 
green, with usually minute petals. The very 
aromatic green fruit, about 2 in. long, has a 
leathery pericarp enclosing an irregularly fur¬ 
rowed and more or less thick-shelled Tight-brown 
nut divided by two thin coriaceous dissepiments 
into 4 incomplete cells, one dissepiment sepa¬ 
rating the 2 cotyledons, and the other dividing 
them into 2 lobes. The cotyledons remain under¬ 
ground when germinating. The Common Wal¬ 
nut is a common British tree growing to about 
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60 ft. high and 7 to 12 ft. in girth. On old of diptera or two-winged flies which live in their 
stems the thick grey balk is deeply furrowed with larval stage as parasites in warm-blooded ani- 
vertical parallel lissuies, while the bark on the mals and man. Some of the best known are the 
branches remains smooth and light-grey. Though Ox Warbles or Hots (Ili/podmna Immtum and 
chiefly cultivated for its fruit, the wood of big //. boots); the Sheep Nasal Fly (CEstnts ovm); 
old tiers is valuable for furniture, and it is the the lbuse Hots ((J a strop/ulus equi, (i. nasalis, and 
best wood for gun-stocks. The broad greyish- U. hiemorrhoidulis ); the Deer Hot {Cephenomyia 
w hiti» sapwood soon gets worm-eaten, but the rufiburins), all of which are common in Britain, 
oveii-^rained, moderately hard, greyish-brown and also Hypoderma dmna and Pharyngomyui 
heartwood, with darker streaks and often beauti- pirta in dcci. .Abroad, man is subject to the 
fully mottled, is durable Its average weight is attack of ‘bots 5 ; the ‘mm aw’ wonn, ‘torn*!’ 
about 44 Ih per cubic foot In Southei n Europe, oi ‘ ura ’ is well known, and is called Dc.rma- 
wheie Walnut trees attain an age of 300 to 400 tobia vovtalis. It occuis from Mexico to Hia/.il 
years, the timber is largely used for furmtuie The Dermatobia also attack animals, and now 

and then the Hypo- 
derma of cattle attack 
man The larva* or 
bots live mulei the 
skin (Hypoderma and 
Dernmtohia), m the 
head ((Estrus), and in 
the alimentaiv canal 
(Gastropliilus), and 
others m the pliaiyn- 
geal cavities (Cepheuo- 
invia) The adult flies 
have rudimentary 
mouth parts. They 
aie all day lhcrs and 
t.ikc 1 ut little food, 
and all have a great 
aversion to water and 
cold air The Warble 
Flies are only found 
d on tht wing during 
the hottest part of the 
( year and day. Some, 
such as the Horse Bot 
Flies and the Ox 
( ' Warble Flies, lay then 
eggs in the hair, otheis, 
sin has the Sheep Nasal 
Fl\, deposit not eggs 
but voting maggots or 
bots on the nostulsof 

1 Branch of Walnut <r, Male flower*., bb, fi male lloweis 2, Female llouoi tile sheep The 4 bots ’ 

.1, Malt-flower 4, Section of \V aliiut. c. Seed, i/, gieen husk, shell a j] I1J()I( , 0( j e!5S 

spiny in then later 

and eaiving, and m America it is one of the stages, and as mall diptera or two-wmged flies 
chief ornamental woods, the supply of whith they are footless. They have tw T o breathing 
is now becoming scarce. In Southern Fair ope pores at the end of their body, and the mouth 
supplies of ‘ burred ’ timber are insufficient, and parts consist of two hook-like stria tures, the 
imports are made from Kashmir into France, mandibles. On completing the maggot oi ‘bot’ 
Walnut is a light-demanding tree, which thrives stage the CEstrids leave their host and fall to 
best on a deep, light, hurnose soil, and the chief the ground, where they woik their way under 
damage it sutlers is from late frost in May, while stones, tufts of grass, &c., and become puparia 
its foliage is being flushed. It is best to grow The Waible or Hot Flies are mostly hairy 
Walnut from imported nuts, and to sow them flies resembling woiker bees, thick-set and with 
as soon as convenient after they ripen in October, large heads, but some are almost nude, as the 
as otherwise the germinative power soon de- Sheep Nasal Fly. The chief character is the 
creases. The seedlings throw out strong tap- huge head, which is much swollen below, and 
roots, and should be transplanted into the nur- the comparatively small and bare eyes, 
sery lines when one year old. The Black Walnut [f. v. t ] 

is hardier than the common species, and gives Warbler. See Garden Warbler. 

fine timber, the growing of which in California Warbles. See art. Hots. 

is said to hold out a good prospect of being very Warington, Robert, is probably best 
remunerative. It also grows well in the warmest known to the student of agriculture through 
and driest parts of England. [j. n.| the excellent and almost unique handbook, 

Warble Flies, or GEstridae, are a family Chemistry of the Farm, which ho contributed 
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to the Books of the Farm Series (Vinton & Co.), acids. All his other work was on agricultural 
and which attained such success that, during his chemistry. 

lifetime, it reached the 19th edition, being several In 1876, at Lawcs’s invitation, he ictumed 
times revised by him and brought up to date, to Rothamsted, and associated himself with the 
Of it, it may be said that it is a model of what work there, publishing papers, both alone and 
such a book should be. While retaining its in collaboration with Lawes and Gilbert While 
small compass, it is literally ‘packed’ with sound here he improved the methods for determination 
information set out m concentrated form and of nitrogen and caihon, and perfected several 
with scientific method. methods of analysis connected with agricultural 

Warington was born in London on August 22, research. 

1838, being himself the son of parents known on His own particular woik, that on nitrification, 
both sides for their scientific attainments His began in 1877, and went on to 1891, the results 
fathei was one of the founders of the Chemical being contained m ten papers conti lbuted to the 
►Society, and secretary of it for ten years. The Journal of the Chemical Society 7 It w T as he w r hc> 
son unfortunately suilered from bad health, and showed how Tiitiithatiou proceeded, and the con- 
lus boyhood was clouded over through this, so ditions under whu.li it throve, this culminating 
that he was unable to associate with others of m las dcmonstiating that two different organisms 
his own age or to engage in outdoor pursuits were concerned m the woik of nitrification. 
r lhis undoubtedly told on Ins nature, and led to On paiting from Lawes and (Libert, Wai- 
hm often not being fully understood, and to his mgton went to Ameiica to let tine foi the Lawes 
w r oik not being justlv appreciated He was Agricultuial Trust, and in 1894 lie was elected 
essentially a man wdio worked best .alone, and Sibthorpian Piofessor of Kura! Economy at 
was unsuited as a colleague His collaboration Oxford University, which post- he held foi three 
with Lawes and (tiibcit, though it resulted in yeais Theieaftei In* letned into private life, 
the publication of some notable researches, could busying himself with wanting, and in local and, 
not be described as a happy one, and jealousies chiefly, r< lignms woi ks ills health, which had 
were frequent. Warington was a laboiions and never been good, gave way altogether in 1906, 
direful in\estigator, yet he was not a man of and he died on March 20, 1907 He was elected 
great originality. What, lmwevoi, lie was omi- a Fellow' of the Chemical Not lety in 1803, and 
nently successful in, was in taking up a line of | subsequently became a Vice-l’iesident He was 
woik which some other invest.igatoi had staited j also made a Fellow ol the Koval Society m 1886. 
on, and in following it out hi tins wav, bv | [.i a. v.] 

much laborious w'ork, he rained to a Mieeexsful j Warm-blooded Animals. - Mammals 

issue rhemienl and analytical piocesses, as well 1 and linds an* tin* only waim-blooded animals 
as problems of agricultuial rescaieh, which had Tin* term lefers not so mmh to the fact that 
been initiated by others Nevertheless, to him the body tempcratuie is hath, but to the f«n t- 
is due the classical work on nitiification, with that it- lemains politically constant. In cold- 
winch his name will be always associated Even | blooded animals (such as reptiles, amphibians, 
in this he was denied the reward of seeing Ins and fishes) it, ihangcs as the external tempera- 
work carried to its fullest natural conclusion, tine changes—not, uecessai dy T so ninth, but pro¬ 
foot-hough htw>btained eultnies which converted portlonatelv The contiast of warm-blooded 
ammonia into mtiitcs, and others winch con- and cold-blooded i* expressed technically hi the 
verted nitrites into nitrates, and thus showed terms stenothermal (of constant tempcratuie) or 
that nitrification was the work of two different, hommothn mat (of unifoim temperature), ami 
organisms, it w r as left to Schloesing and Munt/. poikdothcrmal (of changeable tempeiature) A 
to isolate the organisms themselves, which W 1110 - few illustrations may be given of the tempera- 
gradski subsequently got out in bodily form tures in vvann-blooded animals Man, 36 to 
Warington, after working in liis father’s labo- 3K U C.; clog, about 39': sheep, about 40 f , lablut, 
mtory at the Apothecaries’ Hall, went first to 31" to 32 ; emu, 39 5 f , fowd, 41" to 42 ’; ducks, 
Rothamsted for a veal* m 1859. After this he 42 1. Even m healthy warm-blooded animals 
became assistant to Edward Frankland at South the temperature varies a little with times and 
Kensington, and, going in 1869 to the Royal seasons; it is higher m voung animals than in 
Agricultural College, Cirencester, remained there old ones; it may be higher m one sex than m 
four and a half years as assistant, first to Augustus the other; it is increased by feeding and exer- 
Voeleker, and subsequently to A. H. Church, else In fowls it has been observed that the 
While here he worked at the estimation of plios- temperature rises in excitement and falls during 
phoric acid, and on the influence of ferric and incubation and in hypnosis, 
aluminic salts in soils in the decomposition of The heat of the body is produced by chemical 
soluble phosphate and the formation of feme changes in the living tissue Tt, is produced 
phosphate. He also did ash analyses of whole especially in the muscles, but- also in glands, in 
bodies of oxen, sheep, and pigs for the Rotham- the brain, indeed everywhere. The muscles 
sted Experiments. produce most, and they can do so apart from 

Leaving Cirencester in the year 1867, he be- work production, for instance in sleep. The 
came chemist to Lawes’s citric and tartaric acid heat is lost by radiation and in the evaporation 
works, Millwall, staying there until 1876, and of sweat, and the secret of warm-blooded ani- 
publishing papers relative to these acids, mals is to maintain an equilibrium between 
Eighteen years later he returned to these works, heat production and heat loss. This is effected 
and tackled the then serious question of the by a regulating nervous mechanism, which in 
presence of lead in commercial citric and tartaric a very i omplcx way can alter both production 
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and loss of heat, adjusting them to one another. 
This ‘thermotaxic mechanism * is not fully at 
work in very young birds and mammals; it 
ceases to act in hibernating mammals when the 
temperature falls below a certain point; it is 
deranged in fever. 

It is interesting to find that the lowest mam- 
mals—the Monotremes —are very imperfectly 
warm-blooded. The average tempeiature for 
many Echidnas was 20*4°; but one cold morning 
22° was registered in one individual; another m 
fierce heat (and carried in a sack) registered 36*6° 
—an extraordinary range for a mammal. Even 
in Marsupials, which come next in the Mam¬ 
malian series, there is sometimes considerable 
range of temperature vanation. Thus m the 
Koala, with an average of 36", vauations from 
34 * 9 ° to 38 4" were observed in a healthy animal 
The average for Marsupials is some 3 less than 
the average of higher Mammals Thus both as 
legards temperature and its degree of uniformity 
their is a gentle gradation from the cold-blooded 
Reptiles, through Monotremes and Marsupials, 
to the typical Mammals. It has been recently 
obseived that camels taken from India to Aus¬ 
tralia show striking oscillations m temperature, 
as much as 5° C. in a day. [j. A. t ] 

Warp and Warping.— Warp is a deposit 
of silt laid down, chiefly at river estu.mes, 
through the agency of a system of aitilicial 
irrigation or by' natural flooding. In the dis¬ 
tricts of the Humber and its tributaries, the 
practice of warping is extensively followed m 
the leelamation and improvement of low-lying 
swamps, by means of which these wastes have 
been converted into arable land ol high fertility. 
The method adopted consists essentially m di- 
\erting the mud-charged waters of these uveis, 
when they become dammed back by tidal cur¬ 
rents, and leading them over the ground to be 
ameliorated. Here, by embankments and sluices, 
the waters are confined within a definite area 
until they have deposited their burden of silt; 
they' are then inn oil, and the process is repeated 
as often as may' be found necessary Waiping 
is obviously possible only when the lands in the 
neighbourhood of the rivers are below the level 
of high tide or flood. 

In Egypt the periodic inundations of the Nile 
similarly enrich the level tracts along the river. 
Jn tlie process of time these accumulations have 
converted arid land into one of the most fertile 
regions of the world. 

The soil produced by warping has all the 
characteristics of fine alluvium. [t. h.] 

Warranty. — A warranty is a guaiantee, 
express or implied, given by the seller to a pur¬ 
chaser of land or goods, but the subject is here 
treated with reference to goods only as opposed 
to heritage. Warranty as regards England and 
Ireland means an agreement with reference to 
goods which are the subject of a contract of sale, 
but collateral to the main purpose of such con¬ 
tract, the breach of which gives rise to a claim 
for damages, but not to a right to reject the 
goods and treat the contract as repudiated. As 
regards Scotland, a breach of warranty is deemed 
to oe a failure to perform a material part of the 
contract. (Sale of Goods Act, 1893, sec. 62.) 
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In a contract of sale, unless the circumstances 
of the contract are such as to show a different 
intention, there is: (1) An implied condition on 
the part of the seller that he has the right to 
sell the goods; (2) an implied warranty that the 
buyer shall have quiet possession of the goods; 
(3) an implied warranty that the goods shall be 
free from any incumbrance in favour of a third 
party not made known to the buyer when the 
contract is made. 

There is, however, no implied wananty as to 
the quality or fitness of goods except under the 
conditions refeired to in the article on Sale 
(winch see) Subject to tin* exceptions above 
referred to, the maxim of Jiw is caveat emptor ; 
that is to say, a buyer who has seen and exa¬ 
mined goods must be held to have approved 
them, and unless fiaud on the part of the seller 
be proved, cannot afterwards reject them on the 
giound of alleged fault 

The question of warranty arises very fre¬ 
quently' wutli regard to the sale of animals and 
especially of horses As the sale of horses is 
governed by the same mles as apply to other 
moveable property, there is no implied warranty' 
of soundness, and a pm chaser should always ask 
for an expiess warranty. An express warranty 
may be either verbal oi written, and every affir¬ 
mation at the time of sale is 3’eld to be a 
warranty provided it appears to have been so 
intended. But every statement made by a seller 
anxious to make a sale will not amount to an 
expiess warianty, and such boastful recommen¬ 
dations as aie commonly made with a view to 
effecting a sale do not necessanly amount to 
a warranty', and must be taken with the pro¬ 
verbial grain of salt. Consequently, a prudent 
purchaser will always insist oil an express war¬ 
ranty m writing See art. Sale. [d. b.J 

Warren. —llabbits are gregarious animals, 
and a large number of their burrows are usually 
found in close proximity to each other, forming 
what is known as a rabbit warren. These war¬ 
rens are to be found in widely different situa¬ 
tions, for the rabbit is an adaptable creatuie 
and will flourish in very varied environments. 
The holes are sometimes excavated in open fields, 
sometimes in woods, and occasionally they can 
be seen high up on the face of a sandy cliff. But 
perhaps tlie type of country most favoured (or 
most infested) by tlie rodents is open sandy 
downs, where there is plenty' of grass for them 
to feed upon, and a sufficiency of cover in tlie 
shape of gorse, &c. 

Shooting over a natural rabbit warren often 
provides excellent sport; but for the sportsman 
to whom a plenitude of targets makes a special 
appeal, nothing is so good as an artificial warren. 
Such a one can be easily created even in ail ap¬ 
parently unsuitable spot. A field is selected 
close to a wood in which the quadrupeds are 
known to dwell, and the meadow is then fenced 
around with rabbit-proof fencing, apertures large 
enough for the animals to pass through being 
left at intervals. Iron doors are fitted to the 
openings so that they can be closed at will. 
Food and artificial cover are provided for them 
within the enclosure, and aftei a few months 
immense numbers will have grown accustomed 
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to availing themselves of the opportunity. One 
night all the doors are closed, and on the next 
day there will be a prodigious expenditure of 
cartridges. [n. s. r. e.] 

Warts (Ven •ucae) cause disfigurement and 
often great annoyance to animals, according to 
their size, situation, and variety. They are com- 
>osed for the most part of piled-up epithelium, 
ml encysted fibro-fatty tumours under the skin 
are commonly called warts by stockmen, and 
iequire simple remedial measures We may 
conveniently divide warts into the pedunculated, 
or such as have a neck, the broad-based, and the 
encysted. The fiist variety oiler very little 
difficulty, as they are easily strangulated by 
waxed ends or other ligatures of unyielding 
material, and of a thickness suited to the par¬ 
ticular wart to be got lid of. The broad-based 
must usually be disposed of by solvents, of which 
we have a < hoiee For such as are situated upon 
the belly or limbs we may employ 1 part of 
aisemc mixed with 2 paits of soft soap, taking 
care not to injure the skin around, and not to 
drop portions which fowls may pick up For 
warts about the (‘.yes and mouth, and upon the 
teats of cows, we must be content to use mildei 
applications, such as 1 part by measure of sali¬ 
cylic acid to 8 parts of collodion, painting on this 
mixture rapidly day by day, and about the fourth 
day picking off the scab to facilitate the sol¬ 
vent’s action. The large masses often called 
angleberries should be taken hold of boldly and 
twisted off with force; the tearing away favours 
the arrest of luemorihage after wards the arseni¬ 
cal soap may be applied f ii l] 

Washing of Sheep. See Shkei* Wash¬ 
ing 

Wasp. See Vespa. 

Wasp Beetle, a black wasp - like beetle. 
See Clytus aiuktis. 

Waste Land Planting, like woodland 
planting of any other description, can only be 
successful where there is a favourable combina¬ 
tion of the following five factors: (1) Suitable 
soil and situation, with such soil preparation as 
may be necessary; (2) suitable kinds of trees, 
and of a suitable size and quality; (3) a suitable 
method and distance of planting; (4) adequate 
protection against weeds, human actions, live 
.stock, game and vermin for some years, till the 
young plantation has thoroughly established 
itself; and (5) immunity from serious damage 
by late frosts, drought, tire, insects, fungus 
•disease, &c. 

1. Soil preparation is essentially required on 
very wet land, which must be more or less thor¬ 
oughly drained before it can be considered in 
a tit condition for planting; and the drainage 
should be done well m advance of the planting 
{see art. Drainage of Woodland Soil). Where 
the surface soil is shallow and resting on stiff 
till or inoorpan, this has to be broken through 
by trenching or subsoil ploughing in strips; and 
where the soil covering is of such a nature 
(bracken, furze) as to be likely to choke the 
young plants, this has first to be cut and its 
growth checked by burning over the area—ex¬ 
cept where, as is also usual on heather land, it is 
best to retain the heather to give shelter against 


late frost, wind, and spring drought, because the 
protection thus afforded is most valuable for the 
thriving of the young plantation. 

2. The most suitable kinds of trees are usually 
conifers on most classes of dry land, with soft¬ 
woods (Alder, Birch, Willow, Poplar) and also 
Spruce and Thuja gigantea on low-lying and 
moist lands. Where waste lands are suitable 
for broad-leaved trees the soil is usually quite 
good enough for being leclaimed and used agri- 
cultuially. Among conifers Spruce is, m general, 
on the whole the most suitable kind for shallow 
and moist soil, and Scots Pine for a dry tiact, 
while Ijarch does best on land having good 
natural drainage, Douglas Fir in sheltered situa¬ 
tions, and Silver Fir on a deep and somewhat 
heavy soil Thuja gigantea and Vupressus mae- 
rocarpa also do well in many parts of the west 
of Scotland (eg. Gairlattei and Benmorc, m 
Argyllshire) The best class of 2-year-2 trans¬ 
plants is needed (except with C. macroearpa), 
and it is of far more importance that the plants 
should be bushy and sturdy, with well-developed 
fibrous roots, than that they should be luggei 
than from 15 to 18 in. for Spiuec, Vine, or Silver 
Fu, or 18 to 24 in for Lari h, Douglas Fir, &c 

3. If the soil be dry and poor, and particulai ly 
if notching be the planting method adopted, the 
dants may have to be set at 3 b or 3 ft apart, 
ml otherwise 4 by 4 ft (2722 pel acir) is about 

the avoiage nuinbei required in order to get 
the young plantation to close up well before 
the tenth year. Unless there be a good local 
market for eaily thinnings, close planting may 
be far more of a drawback than an advantage 1 
Notching is only suitable for a very light soil, 
and even then it should usually be found more 
profitable in the long run to adopt pit-planting 
with a C-shaped or an S-shaped conical spade on 
all suitable soil, the cheapest and simplest form 
of pitting (see Planting). And the growth of 
weeds close to the plants can be kept down by 
previously inverting a good big sod, and either 
notching or boring through it with the spade, 
while lifting the sods from a continuous line on 
a wet hillside also helps to drain the land («.;/. 
as at Cor row, in Inverness-shire). 

4. Weeding is usually necessary for at least 
two years after planting land previously grazed 
over, because the grasses, &c, come up very 
strong after the cattle and sheep are removed. 
And if there have been some softwoods on the 
area previously, their stool-shoots and suckers 
will come up so strongly as often to occasion a 
good deal of expense in preventing them from 
doing harm. In such cases it is usually best 
not to remove the trees till the young plants 
have fairly established themselves. 

5. The chief dangers to which young planta¬ 

tions on waste lands are exposed are late frosts, 
weeds, and game (especially black cock, rabbits, 
and hares). [j. x.] 

Water. — Of all substances occurring in 
nature, none transcends water in abundance 
or importance. In the liquid form it covers 
four-fifths of the surface of the globe, and con¬ 
stitutes a similar proportion of the total mass 
of animal and vegetable matter. In the form 
of vapour it occurs in enormous quantities in 
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the atmosphere, and in the solid form, as snow 
or ice, abounds in the colder regions of moun¬ 
tains and around the Poles. It is the universal 
medium m which the life processes of plants 
and animals are carried on, as well as most of 
the chemical changes that occur m nature. It 
exercises an incalculable influence upon climate, 
and in other ways has throughout the ages been 
a determining factor in the history of the world. 

As met with m nature, water is never pure, 
but always contains dissolved impurities arising 
fiom niatenals with which it has been in con¬ 
tact So great and universal indeed is the sol¬ 
vent action of water, that the preparation of ab¬ 
solutely puie water is almost impossible,although 
tin degiee of impurity may be ieduced to an 
inhintesimal quantity without great difficulty 
by a caiefully conducted process of distillation. 
In the pure state, water is a chemical combina¬ 
tion of the two elements oxygen and hydrogen, 
in the proportion of 8 parts by weight of tin* 
former to 1 of the latter. It changes into the 
solid form (ice or snow) when cooled to 0 
( - 32 F.), and into the state of vapour at tem- 
icmtures above this, the rate of vaporization 
>emg dependent upon the tempeiature and also 
upon the pressure of the atmosphere— as re- 
<oidod by the barometer - upon the surface of 
the water. The higher the tempeiature oi the 
lower the barometric pressure, the greater is 
the tendency of the water to pass into vapoui 
or steam When water exposed to the average 
barometric pressure of 76 cm. (— 29 9 m) is 
heated, its temperature rises until it reaches 
KK)° C (- 212° F.), at which point it remains 
stationary whilst the water boils, i e. is con¬ 
verted rapidly into steam, bubbles of which are 
formed throughout the entire mass of the liquid 
This ‘ lulling point’ varies according to the 
atmospheric pressure upon the surface of the 
water, being higher the greater the pressure 
Thus, for this reason, water boils at a lowei 
temperature at the summit of a mountain than 
at its base, and indeed, at very high levels, the 
tendency to evaporation may be so great as to 
constitute a serious practical problem in connec- 
t ion with the storage of water. 

The conversion of ice into ice-cold water and 
of boiling water into steam is accompanied by 
the absorption of large quantities of heat, which 
are stoied up in the water and steam respec¬ 
tively, and given out again when the steam 
is condensed or the cold water frozen This 
‘ latent heat’, as it is called, is a factor of great 
importance in the economy of nature Thus 
the yielding up of the latent heat in the for¬ 
mation of ice tends to mitigate somewhat the 
rigours of the winter frost, wdiilst the intensity 
of the summer heat is similarly tempered by 
the great absorption of heat in the increased 
evaporation of water to which it gives rise. The 
proverbial mildness of island climates in com¬ 
parison with those of continental areas of simi¬ 
lar latitude finds a ready explanation in these 
facts. Water thus, by virtue of its latent beats 
of solidification and vaporization, exercises a 
great moderating influence upon climate. It also, 
in similar fashion, exercises a great influence 
upon the temperatures of soils, the heat required 


to evaporate the water from the sod being with¬ 
drawn largely from the soil particles themselves 
and the soil thereby kept cool. 

Water is further characterized among liquids 
by its great storage capacity for heat, the amount 
of heat required to raise the temperature of unit 
weight of water by 1 degree (its ‘ specific heat ’) 
being fai greatei than that required by an 
equal weight of any other liquid for the same 
purpose. In other words, water can store up 
large amounts of heat without its tenipeiatuie 
rising very considerably, that is to say, water 
(and therefore wet material such as soil) heats 
up slow ly and cools down slowly. The moder¬ 
ating influence of water upon climate referred 
to above, is still further enhanced by this chai- 
actenstic, since the ocean during the summer 
warms up so slowly that its temperature always 
lags appreciably behind that of the land, upon 
which it exercises, therefore, a cooling influence. 
During its slow cooling m the colder parts of 
the yeai, on the other hand, it gives up enor¬ 
mous quantities of heat, which appreciably re- 
du<e the rate of cooling of the atmosphere over 
wide areas adjoining. 

A further, almost unique property of w T ater 
is its increase in bulk in the act of freezing. 
When water at the ordinary temperature is 
cooled down it gradually shrinks in volume 
(if becomes more dense) until the tempera¬ 
ture of 4 r 0. ( = 39 2° F.) is reached. It then 
(ommenees to increase in bulk, slowly at first, 
and when O’ C. ( - 32 u F.) is leached, the for¬ 
mation of ice occurs and is accompanied by a 
considerable expansion, amounting to about one- 
eleventh of the bulk of the watei. In the case 
of other liquids, almost without exception, the 
act of solidification is accompanied by shrinkage, 
and hence the solid produced is denser than the 
liquid and sinks Were water not exceptional 
in this respect, the accumulation of ice at the 
bottom of lakes, &c, w ould so affect the climate 
over large tracts of the earth’s surface as to 
enormously reduce the habitable area of the 
globe. In actual fact, how T ever, ice being less 
dense than water remains at the surface, and 
lienee is leadily melted when thaw conditions 
set in. 

The expansion of water in freezing further 
plays an important part in the mechanical 
breaking dowui of rocks into soil, the expansive 
force exerted by the freezing water in the cre¬ 
vices and pores of rocks being an exceedingly 
powerful disintegrating agency. An idea of the 
pressures that may be exercised under these 
conditions is conveyed by the observation that 
in order to lower the freezing point of water by 
1° C. it must be subjected to a pressure of 136 
atmospheres. 

The fact above mentioned, that water reaches 
its maximum density at a temperature above 
its freezing point also has consequences of the 
highest importance in nature, since it ensures 
that no ice can form upon the surface of a sheet 
of water until the temperature of the whole 
mass has been reduced to this point (4° C.). 
Thus, when the temperature of the atmosphere 
falls to 0° C. the surface w f ater of, say, a pond 
m contact with it is cooled, contracts, thereby 
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becoming denser, and sinks, whilst lighter and 
warmer water rises to supply its place. This 
in turn cools, sinks, and is replaced by warmer 
water; and this circulation continues until the 
temperature of the whole mass of water has 
been reduced to 4 U C. After this point lias been 
attained the surface water will no longer sink, 
however much it be cooled, since it is now 
always lighter than the deeper water at 4°. 
Further cooling of the deeper layers can now 
only take place by the process of conduction 
from particle to particle, which is exceedingly 
slow in the case of water. Hence the crust of 
ice grows in thickness only very slowly, and 
the bulk of the water remains in liquid form 
at 4 n ().—a temperature not unsuited to the 
continued existence of fishes and other aquatir 
animals and plants. 

Reference has already been made to the great 
•-solvent powers of water, and these must be kept 
in mind m dealing with natural waters, which 
we may now proceed to consider. 

Natural waters have their origin, directly or 
indirectly, in the atmospheric moistuie, which 
reaches the ground in the form of ram, snow. 


&c. Rain is thus obviously the purest natural 
water, other waters approximating the more 
closely to it, the less the rain from which they 
are derived has been in contact with rocks or 
other sources of contamination. This is well 
illustrated by the following data.- 



Total Dissolved 
Solids 


Pints pel 100,01X1 

Unpolluted i am water (20 samples) 

2 05 

Surface watei (rivers and lakes) (105 


samples) 

0 07 

Spimg watei s (108 samples) 

28 20 

Deep-well waters (157 samples) 

42 78 


Even ram, however, is not puie, but always 
contains traces of impurities, such as ammonia 
and other nitrogenous matters, chlorides, and 
sulphates. Ham falling in 01 near towns may 
indeed contain relatively large amounts of these 
impuiitics, together with suspended matters and 
free acid arising from smoke. The following 
data are mstiuetive upon this punt — 


Ye\hly Average Proportions of Impi rities in Town and Country Rain 


(Parts pel million) 


1 Ia*eds -Industrial area 

,, Suburban 
“Country ram (Rothamsted) 


1’otal Sus- 

Total 

Sulpliui 

Total 

Niti 

open 

Tree At id 
expitssed as 


• \piessed 

(’Idol me 

piesent as 

piesent as 

Sul ph ui it 

Mattel s 

«is SO, 


Ammonia 

Nitiate 

And (I1 2 S() 4 ) 

280 0 

- * 

28 54 

25 12 

2 70 

0 

10 12 

227 7 

22 Ml 

20 20 

2 22 

0 

0 28 

20 22 

17*45 

0 10 

T 45 

0 10 

2 02 

10 10 

J2 18 

0 72 

1 <U 

0 12 

0 

V 

2 57 

2 28 

0 44 

0 18 

0? 


H’rowtbei and Huston, Itntish Assotlation, Sheffield Meeting, 1910 
2 Miller, Joinn Agtu Stienct, \«»1 r p 2S0 


After reaching the surface of the earth tin* 
ram acquires further impurities owing to its 
solvent action upon rocks and other materials 
with which it comes into contact. The more 
prolonged this contact, and the more soluble 
the ingredients of the rocks, &c., the greater 
will be the contamination suflcrcd by the watei. 
Tts history during this stage may be extremely 
varied. Thus the ram may fall m uninhabited 
districts on unmanured soil, or it may fall on 
soil impregnated with manunal lesidues; it 
may largely run off tlie surface into the stieams, 
or it may percolate through greatly varying 
depths of soil and rock and emerge in springs 
or wells; it may come into contact only with 
difficultly soluble materials such as granite, or 
with the relatively easily dissolved chalk. From 
these considerations it will he clear that great 
differences in character are found in natural 
waters. Indeed their value for domestic or 
trade purposes is largely determined by the 
nature ana amount of the impurities contained 
in them. 

Before dealing with the classification and 
merits of different types of natural waters, it is 
necessary to give some explanation of the kind of 
information that is sought for in the examina¬ 
tion of waters with a view to obtaining evidence 


as to their suitability for di inking or other 
pm poses. 

Valuation of Wafer Supplies —The utmost 
importance is attached to a knowledge of the 
source and history of the water, these being in 
many cases such as to enable a reliable opinion 
to be arrived at without result to analysis. 

The colour , taste , and smell of the water, espe¬ 
cially after storage in a closed bottle, may also 
furnish useful supplementary information. 

In the great majority of cases, however, no 
reliable estimate of the ralue of a watei can 
be based simply upon an examination of its 
history and outward characteristics, but it is 
necessary to supplement the knowledge obtained 
of these by a more or less extended analysis of 
carefully procured samples. For the purpose 
of sampling, a glass-stoppered bottle of at least 
half a gallon capacity should be used. This 
should be thoroughly cleaned, rinsed repeatedly 
with the water to be sampled, then completely 
filled, securely stoppered, sealed, and forwarded 
to the analyst without delay. 

The nature of the analysis made with the 
sample will be very much simpler if the water 
is required merely for steam-raising or washing 
purposes than if intended for drinking or dairy 
purposes. 
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Valuation of Water intended only for Technical 
Purposes.— In the former case the analysis may 
usually be limited to estimations of the total 
.solids {suspended and dissolved ), acidity , and 
hardness of the water. For the bearing of these 
tactois upon the value of the water see ait. 
Water Supply. Only the last-named needs 
further explanation at this point. 

The term ‘hardness* as applied to waters is 
based upon the relative ease or otherwise with 
which they will form a fairly permanent lather 
with soap. Waters which form such a lather 
only with difficulty and at relatively great ex¬ 
penditure of soap are termed ‘ hard ’ in contra¬ 
distinction to such as lather easily, which are 
tei ined ‘soft’. The property of hardness arises 
horn the presence in dissolved form in the water 
of substances (usually sulphates, chlorides, and 
bicai bonates of lime and magnesia) which inter¬ 
act with the soap, forming insoluble substances 
which separate out as a scum upon the suiface 
of the water. Hardness due to the presence 
of buai bonates can be removed by boiling the 
water or by the addition of slaked lime, and is 
tei rued temporary hardness, as distinguished from 
the hardness arising from the presence of sul¬ 
phates and chlorides, which is teimed permanent 
hatdnetss since it is unaffected by the above 
measures. It is customary to ox pi ess the bald¬ 
ness of a watei as if it were entirely due to 
caibonate of lime m the w'atci, and to state the 
propoi Lion of this either m parts pci 100,000 or 
gtanis per gallon (- paits per 70,000), these 
figures being also reteiied to sometimes as 
‘degrees’ of hardness A watei is commonly 
described as ‘liaid' if it shows more than JO 
degrees of hardness (paits pel KX),000). 

Valuation of Watei intended for Drink nig or 
Dan if Purposes —The analysis of water that is 
intended ioi drinking put poses includes the 
estimations referred to above, but less impor¬ 
tance is generally attached to them than m 
the case of waters intended foi technical pui- 
p< ises 

Fai grcatei importance is attached to the 
detei munition of the nature and amount of any 
organic (i.e. animal or vegetable) matter present 
in the water. This will have its origin in vege¬ 
table or animal matters with which the water 
has come into contact at some stage of its course. 
Organic matter of vegetable origin (from peat, 
&c) is commonly regarded as practically harm¬ 
less and negligible, except in so far as it imparts 
a brow'll tint to the water and renders it un¬ 
inviting in appearance and unpalatable. The 
presence of organic matter of animal origin, on 
the other hand, is regarded with the very gravest 
suspicion, owing to the possibility of the con¬ 
taminating animal matters being of the nature 
of animal excrements, which may be infested 
with the germs of dangerous diseases. Many 
epidemics, notably of Asiatic cholera and typhoid 
fever, have been disseminated by waters pol¬ 
luted in this fashion, and it is in this direc¬ 
tion that the danger chiefly lies. The solid 
excrements of animals are always infested with 
myriads of bacteria, including some types winch 
are known to produce a tendency to diarrhcea 
and similar intestinal disturbances when intro¬ 


duced into the human digestive tract In addi¬ 
tion, the excrements form a favourable medium 
for the propagation of many of the most dan¬ 
gerous disease-producing organisms, which retain 
their vitality when washed out by water. There 
is thus something far more important than 
sentiment involved in the objection to waters 
that are polluted even to the slightest extent 
with impurities of animal origin. 

The estimation of the amount and charactei 
of the organic matter in a water is beset with 
the greatest difficulties, and in practice can only 
be effected indirectly. The most direct method 
is that introduced by Frankland, in which the 
solids contained in the water are isolated and 
their content of organic carbon and of organic 
nitrogen determined. The amount of organic 
carbon may be taken as a measure of the total 
amount of organic mattei, whilst the ratio of 
nitrogen to carbon will often furnish a clue as 
to whether the organic matter is of vegetable 
oi of animal origin, since the latter form is 
usually much more nitrogenous in character 
than the former. Thus, a water polluted with 
sewage will usually be found to contain sus¬ 
piciously large amounts of both carbon arid 
nitrogen m oiganic forms, whereas a watei con¬ 
taminated with peat oi othei vegetable matter 
will contain but little organic nitrogen as com- 
pai ed with its content of oi game caibon. Further 
investigation of the watei is necessary, liow- 
evei, before the conclusion arrived at upon these 
lines can be auepted as reliable, since the on- 
gmal polluting matter will have undergone to 
some extent a bat tei lal fei mentation (see below), 
the tendency of which is to make animal matteis 
leRs and vegetable mattei s moie nitrogenous. 
Hence, if the pollution has otcurled some con- 
sideiable time before the sample of water is 
taken and analysed, the organic matter, even if 
of animal ongin, may have been reduced by 
tins fei mentation to a residue relatively poor in 
nitrogen. 

In polluted waters freely exposed to the air 
the nitrogen of the organic matter is more or 
less rapidly converted by bacterial agency into 
ammonia, which then undergoes further bac¬ 
terial fei mentation, with the production first 
of nitrites and then of nitrates (see art. Nitri¬ 
fication). Other bacteria may, under suitable 
conditions, attack some of the nitrate thus 
produced and reconvert it into ammonia, or by 
liberating nitrogen in gaseous form cause some 
of it to be removed from the water. 

For these reasons it is customary in the ana¬ 
lysis of drinking waters to include estimations 
of the ammonia (free and combined) and nitrates 
(including nitrites) present. These ingredients 
in themselves do not necessarily impair the whole¬ 
someness of drinking water, but it is clear, from 
the explanation just given of their origin, that 
they furnish evidence of the highest importance 
as to what the previous history of the water has 
been. Thus, if the organic nitrogen be high, 
whilst ammonia and nitrates are very low r , the 
contamination is obviously of very recent origin; 
whereas if nitrates abound and ammonia is low r , 
the source of pollution must be looked for at a 
much earlier stage m the water’s history. 
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Further evidence as to the character of the 
organic pollution may often be obtained from 
the proportion of chlorine present (as chlorides, 
e.g common salt) in the water*. An estimation 
of this ingredient is therefore usually included. 
Animal matter is usually much richer in chlo- 
1 me than vegetable matter, urine (human), for 
example, containing usually about 500 parts of 
chlorine (equivalent to 824 parts of common salt) 
>er 100,000 In interpreting the chlorine results, 
rowever, the greatest caution must be used, in 
view of the widespread occurrence of common 
salt in many strata of the earth’s crust. A high 
chlorine content can only be regarded as of im¬ 
portance as an indication of pollution by matters 
of animal origin when it coincides with other- 
indications of such pollution. 

Another estimation that is commonly included 
in water analysis, with a view to obtaining 
guidance as to the amount and nature of the 
organic matter present, is that first introduced 
by Wanklyn, based upon the amount of am¬ 
monia evolved when the water is boded with 
an alkaline solution of permanganate of potash. 
Tins albuminoid ammonia is regarded as a 
measure of the nitrogenous organic matter, and 
is inoie freely yielded by animal matters than 
by those of vegetable origin The results may 
therefore be interpreted in simdai fashion to 
those obtained for the organic nitrogen refened 
to above. 

A third method of indirectly measuring the 
extent of contamination with organic matter 
is based upon the extent to which the walei 
can decolorize a solution of permanganate of 
potash The change that takes place consists 
essentially in a removal of oxygen from the pei- 
manganate, and hence the results are commonly 
expressed as the oxygen, absorption of the water. 
The amount of oxygen absorbed is regarded as 
roughly proportional to the amount of oigamc 
matter piesent, but it furnishes no guidance 
as to whether this organic matter is animal or 
vegetable m character. 

When the results obtained m the analytical 
processes outlined above are considered in con¬ 
junction with the information otherwise ob¬ 
tained as to the source and history of the water, 
it is usually possible to form a reliable opinion 
as to whether or not the water has at any time 
suffered appreciable contamination by matters 
of animal origin. Chemical analysis alone, how¬ 
ever, cannot reveal whethei the contamination 
will be actively detrimental to the health of 
consumers of the water or not. On this point 
it can only arouse suspicions, blit for the posi¬ 
tive evidence recourse must be had to a bacterio¬ 
logical analysis of the water. The bacteriologist, 
by methods which cannot be summarized here, 
enumerates and classifies the different living 
micro-organisms present in the water, devoting 
special care to the isolation and identification of 
particular organisms that are known to be char¬ 
acteristic of certain modes of contamination, or 
that are specific causes of disease. The number 
and nature of the bacteria found to be present 
then decide whether the water is to be con¬ 
demned outright or not. If a chemical analysis 
alone be made, then the only safe procedure is 


to condemn all waters that show signs of appre¬ 
ciable pollution from animal sources. 

Having now explained the nature and signifi¬ 
cance of the various criteria of purity commonly 
adopted in the analysis of waters, we may pro¬ 
ceed to consider the classification and cliaractei- 
istics of different natural waters. (See table on 
p. 87.) 

Classification and Ciiaractkristics of Na¬ 
tural Waters —Natural waters maybe grouped 
under the following heads.- 

1. Ham-water (including dew, snow, hail, and 
hoar frost). 

2. Upland surface waters 

3. Surface water from cultivated land. 

4. Shallow-well waters 

5. Deep-well waters 

6 Fresh spimg waters 

7 Mineral spring waters. 

8. Sea water 

Waters used for drinking or industrial pur¬ 
poses are derived from classes 1-fi Data illus¬ 
trative of the composition of such waters are 
given on p. 87, and will seive to illustiate the 
discussion of the cliaraeteiisties of the different 
types of water, to which we may now pass. 

Rain-water has alieady been lefened to, and 
little further need be said at this point We 
have seen that lain falling in distmts iemote 
from human habitations is not absolutely pine 
water, but the pioportion of nnpuntv piesent 
in it is exceedingly small Dew and hoai tiost 
aie always Jess pine than ram falling m tlx* 

I same locality, since they are domed exclusively 
I from the lowest and most contaminated layeis 
of the atmosphere 

(Upland surface waters ( i.c . surface watci s m 
mountainous oi other uneultivated and pra<ti- 
eally uninhabited districts) rank m purity next 
to the lam from which they originate The 
amount and natuie of the ingredients dissolved 
in them arc determined mainly bv the diameter 
oi the soil and vegetation with which they have 
come into contact From the examples given 
on p 87 it will lie seen that they do not contain 
any < on si del-able amount of dissolved solids un¬ 
less the strata ovei or through which they pass 
are fairly rich m carbonate of lime (chalk oi 
limestone). They are hardly liable to be con¬ 
taminated w-ith animal matters, but may con¬ 
tain appreciable quantities of oiganie matter of 
vegetable origin (peat, &c ). They are heme 
remarkably fiee from ammonia, nitrates and 
nitrites, and chlorides are also low Any con¬ 
tamination with animal matter will usually 
therefore be clearly revealed in the propor¬ 
tions of these ingredients If the water be 
denved from peaty areas it will usually have 
a brow'ii tint. 

Surface water from cultivated land varies enor¬ 
mously in diaiactor according to the season of 
the year and to the extent, character, and man¬ 
uring of the land over and through which the 
water has passed This class includes, more¬ 
over, the great body of river waters, many of 
which become polluted in other ways. The 
essential difference between waters of this class 
and upland surface waters lies in their higher 
content of dissolved solids, owing to their more 
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AVERAGE COMPOSITION OF NATURAL WATERS 
(Abridged from Sixth Report of Rivers Pollution Commission, 1874) 
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intimate and prolonged contact with soil and 
rocks of different kind. Of greater practical 
importance than this, however, is their greater 
liability to pollution with animal matters, owing 
to the proximity of the cultivated land to farms 
and human habitations, and the use of animal 
excrements for manupial purposes. The amount 
of dissolved matters present varies greatly ac¬ 
cording to the history of the water, being highest 
in the case of waters from calcareous districts. 
Thus, the water of the Thames, which is derived 
largely from a chalk area, contains usually (at 


Battersea) about 30 parts of dissolved soluls per 
100,000 as compared with less than 6 parts per 
100,000 m the water of the Dee, which is fed 
mainly from older strata, chiefly slate and sand¬ 
stone, which are very poor in carbonate of lime. 
For information upon the efl'ect of soil upon the 
composition of the water that passes through it, 
see art. Drainage Water. 

Shallow-iceU waters are of the utmost practical 
importance, since a large proportion of the popu¬ 
lation is still dependent upon supplies or tins 
class for domestic purposes. For discussion of 
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their value in this respect see art. Water Sot- 
ply. Such waters, having been subjected to 
more or less prolonged and intimate contact 
with the soil and rocks through which they 
have percolated, are naturally in general richer 
in dissolved matters than surface waters. They 
may contain appreciable quantities of nitrates, 
but unless polluted, should be practically free 
from ammonia and organic nitiogen. 

Deep-well waters and spring waters are very 
similar in character. By a ‘ deep ’ well must be 
understood one which is sunk through an im¬ 
pervious stratum to a porous water - bearing 
stratum in which the water is held up by an 
impervious stratum underlying it (see also Ar¬ 
tesian Wells). Such waters must therefore 
have undergone a very thorough filtration in 
their percolation through considerable depths of 
rock. This is shown by their extraordinary free¬ 
dom from organic matter or suspended matter 
of any kind In many cases they are extremely 
‘hard’, however, especially if derived from cal¬ 
careous strata. Thus, spring waters from mag¬ 
nesian limestone will commonly contain more 
than ten times the proportion of dissolved solids 
that is usually found m those emanating from 


granitic rock, and may have a hardness of more 
than 50 degrees. 

Mineral spring waters are such as contain 
mineral matters' that are exceptional either in 
character or amount. They are usually classi¬ 
fied, according to the nature of the characteris¬ 
tic ingredient, into saline, sulphur, iron (or cha¬ 
lybeate), magnesia, &c., waters. Many possess 
marked medicinal properties, but as a rule tliev 
are quite unsuitable for domestic or technical 
purposes. 

Sea i water varies much in composition in dif¬ 
ferent places and at different depths. It is 
everywhere characterized by its relatively high 
content of saline ingredients, these amounting 
usually to about 34 parts per 1000 in the case 
of ocean waters. By far the most abundant of 
these saline ingredients is common salt, this 
forming usually 75-80 per cent of the total 
solids, whilst the remainder consists mainly of 
sulphates and chlorides of calcium, magnesium, 
ana potassium. Owing to the presence of these 
dissolved solids its density is commonly about 
103 times that of pure watei [c. c ] 

Water, Underground. Experience 
shows that in most districts enjoying tempo! ate 



Fig 1 Section Illustrating an Artesian Watei Supph 

A and 0, Impelineahle stiata I , Penne.ihle stiatuin, which becomes dunged with water undei pismire of the 
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sullh ientl> high, as may uuui aftei vet wintois, tempoiaiy spimgs and utt giound will cam at \ ami X 1 s, Sea 
level 


climates there is a level somewhere beneath the 
soil, below which the ground is saturated with 
water even m the dry days of summei The 
surface of water thus leached m the sinking of 
wells may be described as the permanent water- 
table. If a boring or well passes through it for, 
say, 10 ft., the water will stand 10 ft. above the 
bottom of the well. 



may rise up to the suifute, or even above it as 
a fountain Such water is said to be ‘artesian ’. 
See tig 1 for fuller details. (See art Artesian 
Wells ) Where strata are bent into a basin-likc 
form, with an impermeable bed in the centre, and 
a ring of permeable rock, such as sandstone or 
limestone, exposed all round, artesian conditions 
In some cases, however, | are met with in the central area. Springs may 

emerge in such an area up natural fissures 
or grouped along fault-lines Spiings 
also occur where a valley has been eroded 
through dipping strata, and where a per¬ 
meable bed rests on an impermeable one 
below (Fig 2) Such springs emerge 
much at the same level along the valley 
side, and often determine the sites of vil¬ 
lages, the opposite side of the valley be¬ 
ing perhaps devoid of water supply. The 
study of detailed geological maps will 
usually show where there is a proba¬ 
bility of obtaining water continuously from per¬ 
meable strata. While sandstone and limestone 
may be looked on as water-hearing rocks, it is 
found that even in these there are certain pro¬ 
minent joint-fissures, along which the under¬ 
ground water principally moves. Hence a well 
sunk at a little distance from one of known suc¬ 
cess may prove disappointing. The very success 
of the earlier one may indicate that it draws on 
an easily obtained supply, more copious than that 
which percolates slowly through the minute in- 


Fig 2 —Section Illubtiatmg the Ongin of Springs 

A, High ground where a good rainfall is received h. Permeable 
stratum c. Impelmeable stratum Spnngs will emeigc at u. 


water which has descended from higher giound 
may be prevented from emerging on lower 
ground by the presence above it at that point 
of an impermeable layer, such as a bed of clay. 
It becomes pent in, and is under the pressure of 
the head of water behind it and above it at the 
place where it has penetrated the ground; hence, 
when a well is sunk through the impermeable 
bed into that which carries the water, the water 

• Figs 1 and 2 are reproduced by permission from Cole's 
‘ Open-air Studies in Geology ’ (C Griffin & Co ) 
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tersticea of the average rock. In limestones, the 
solubility of the rock in water charged with car¬ 
bon dioxide allows of the formation of consider¬ 
able caves and waterways. These, however, 
often work down to lower levels, leaving their 
former courses dry Excellent springs, so far 
as quantity of water goes, arise in limestone 
districts; but the water should be tested wher¬ 
ever villages are numerous, since the used water 
of one area often finds its way down a swallow- 
hole and emerges elsewhere as a tempting foun¬ 
tain. Fluoiescein is commonly used in such 
tests, and can often be detected in emerging 
wateis after a journey of many hours under¬ 
ground 

The discovery of serviceable springs in regions 
of massive impermeable rocks, such as granites 
or compact slates, is a matter of skilled observa¬ 
tion , and the unconscious habit of noting the 
smallest indications of dampness, or change of 
condition on the surface, may account for the 
success of some so-called water-finders There 
aie certainly some regions where, owing to the 
nature of the prevalent rocks, a geologically in¬ 
structed engineer at a distance would advise the 
construction of a suifaee reservoir, but where 
close observation may reveal some line of fissure 
up which water can be successfully drawn by 
pumping 

Local rainfall is not a sure guide to the quan¬ 
tity of underground water, since this may repre¬ 
sent lain that has fallen many miles away The 
oidmary sands of the London Basin will hold from 
2 to 3 gal of watei in oath cubic foot, and 2 gal. 
per cubic foot appeals to be a common figme foi 
white chalk (W Humber, Watei Supply of Cities 
and Towns, 187b, p. 40). It is, however, a far 
slower process to draw water through < lialk by 
pumping than it is through sand or gravel. 

As a general average, liable to great modifi¬ 
cations m districts of different climates and dif¬ 
ferent geological structures, it may bo taken that 
one-tlmd of the rain that falls on a district is 
returned to the atmosphere by evaporation, even 
after it has penetrated the soil, one-third is 
carried away by the streams, and one-tlnrd sinks 
into the soil and subsoil, and contributes to the 
mass of water underground. An inch of ram 
on an acre gives 3630 cu. ft, or 22,635 gal. of 
water, one-third of which may thus come to be 
stored. [a. a. j. c.] 

Water Buffalo. — The so - called Water 
Buffalo is not a distinct species from the ordi¬ 
nary buffalo of India ( Bos bulbil ux). By English- 
speaking people, the name has been commonly 
applied to this animal in India and in other coun¬ 
tries mto which it has been imported for plough¬ 
ing or heavy vehicular transport, on account of 
its water-loving propensities. It haunts as a 
mlo low-lying marshy places; and being some¬ 
what scantily clothed with coarse hair, has the 
habit of burying itself during the hotter parts 
of the day beneath tlie,water or mud, with only 
its eyes, nose, ears, and horns visible above the 
surface, as a protection against the heat of the 
sun and the irritation of biting flies. See Buf¬ 
falo fii. i. p.] 

yNa±ercro9S(Nasturtium officinale )is greatly 
in demand as a salad. Of the several varieties 
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of N. officinale , the two mostly cultivated are the 
bronze and green leaved; the former is the better 
of the two, its cultivation being restricted to pure 
l ulining water usually supplied from springs, 
whereas the green variety is chiefly found grow¬ 
ing in still waters, often stagnant. 

Of recent years it can safely be said that no 
cress from stagnant w T ater& ever linds its way to 
the consumer, as the consignments are sent by 
laige growers, who take every precaution to keep 
the beds entirely free from all foreign matter 
and aquatic weeds. The pungent taste of water¬ 
ed ess is attributed to an aromatic oil; it also 
contains sulphur and is rich in mineral matter; 
and, as a salad, is superior to any other kind of 
cress, as, eg ., the Common Garden Cress ( Lepi - 
dium sativum) and the American Cress ( Barbarea 
pracoj ). The temperatures of the spnngs asso¬ 
ciated with this culture average about 50 r F ; 
thus exti ernes of heat and cold are guarded 
against. When a high water-temperature is 
reached, the plants become yellow and puny— 
an effect often produced on plants growing some 
distance from the source of the spi mg 

The profits attending tlnscultureaie but slight, 
and do not admit of the formation of new bed* 
except m those positions which ofier natuial 
facilities of sod, aspect, and close proximity to .i 
good maiket. Loamy soil resting on a gravelly 
subsoil is most to be desired , th- loam provides 
a healthy and firm loothold foi the plants, while 
the hi iu gravel bottom greatly facilitates cutting 
Sandy oi peaty bottoms grow good cress; but 
these soils occasion much expense m keeping up, 
and the cutting tan only be successfully p«*i - 
formed by plating planks under the water foi 
the cutteis to stand upon The continuous close 
cropping of the plants necessitates fiequent pio- 
pagatiou by taking poitions of the old plants 
a\ei aging 1 ft in length, and transferring them 
to newly prepared beds in late summer. Plants 
from which to propagate a l e best raised in smaller 
stiearns foi this exclusive purpose; they then 
gain a stronger constitution. 

An experienced man will cut as many as 100 
dozen bunches per day and convey same to the 
sheds; women are usually employed for tying 
and bunching, and are paid at tlie rate of \d. pei 
dozen bunches. The bunches are marketed in 
flats holding about 18 dozen bunches, or in large 
hampers (two-bushel) holding from 30 to 36 dozen 
bundles, according to the season ; the smaller 
number being often packed in warm weather 
with a piece of ice in the centre to prevent heat¬ 
ing. Some growers send cress loose, in which 
form it is consigned to northern markets by 
the night mails from London, being packed in 
hampers holding from 2 to 4 st. Early consign¬ 
ments during February and March give an 
average return of (yd. per dozen bunches, while 
onwards into June this may be estimated at 
about 4 d. [j. c. n.] 

Water Divining. —The belief in water 
diviners or ‘dowsers’ is widespread. Very few r 
wells—we are not speaking of bored wells—-are 
dug without their assistance. The prospectus 
of one diviner states that he has been patron¬ 
ized by seven dukes; another claims the patron¬ 
age of almost as many dukes and two Prime 
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Ministers, one of whom was a man of the scien¬ 
tific attainments of the late Lord Salisbury 
Of course the work may quite well have been 
given out on these notabilities’ estates without 
the knowledge of these distinguished men, but 
an agent must have been responsible, and the 
agent of a large estate is a man of education. 
As a matter of fact, more than one man of 
science has entered a plea for the painstaking 
consideration of the water finders’ claims. Pro¬ 
fessor Barrett’s and Mr. E. Vaughan Jenkins’s 
collections of evidence as to the results of call¬ 
ing in the users of the divining rod are well 
known. Again, in a recent correspondence in 
the Times the water finders did not faie at all 
Uully. But, after all, the strongest argument 
in their favour is that so many of them exist. 
It must be supposed that, in a certain average 
of cases, they are. successful, or they would 
have to go out of business. Then, many of 
the ‘dowsers” circulars bear the legend, ‘No 
water, no pay’. Tins intimation is not to be 
taken too literally, pel haps; but tin 1 livelihood 
of the watei finders must depend to a consider¬ 
able degree 1 on the reputation they obtain foi 
successful diseovones of watei. In many cases, 
no doubt, the success is gained by an ingenious 
vagueness or 1>\ specifying a sufficient number 
of sites. It is not unreasonable to suppose, 
also, that some of the. water-finding funis an* 
not unacquainted with geological maps and the 
ordinary sources of information open to en¬ 
gineers And, of course, theie is m most dis- 
tncts a large number of places when there is 
a very good chance of finding watei at a icason- 
ablc depth. It ma\ also be said th.it tlirio is 
just leason for suspicion of trie ken in some* 
handling of the lia/el (01 ot.liei) twig The 
modus operainit of the water findei is to cut 


a, forked twig, and, holding an end in either 
hand, to walk across the ground it is dcsiml 
to test, until the twig turns smartly round with 
such force that, if he does not release it, the 
ends will snap. Sometimes he. uses a watch 
spring, which curls up at the alleged discovery 
of water. The exhibition is an interesting one 
to watch, but it would appear that with a little 
practice the breaking of the twig and the curl¬ 
ing of the watch spring could be managed as 
a trick by persons of dexterity. The experience 
of the present w'ritei is that of sinking a well 
35 ft. and coming on nothing but clay, and then 
being persuaded by a local well engineer and a 
local builder to cail in a ‘dowser’, who marked 
out several lines along which water w T ould be 
found within a depth of iJO ft.—one site being 
only 17 ft. away from the sunk well. Some 
years afterwaids an excavation happened to 1 m* 
made on one of these lines, and water was found 
in gravel within 20 ft The opportunities foi 
coincidence, fiaud, and self-deception are so 
many m connection with water finding that 
the evidence in ielation to the ‘dowser’s’ w r oik 
needs to lie examined with very special caie and 
skill The better opinion as to the divmeis 
seems to be that, in the uncertain state of oui 
knowledge as to the powers of man, it is per¬ 
missible to believe* that, in some persons, there 
mav b* 1 a peeuliai sensibility to the presence 
of vvatei.s in hssines underground, and t.h;it, 
until the facts arc* established, tin* man who 
wants a we*ll sunk and can ha\e the* services 
of a local ‘dowsei’ of r eputation at a model ate 
fee, oi on the ‘No water, no pay’ plan, nia\ lie. 
pai doned for employing him it. < | 

Water Drills depe >sit liquid manuie and t he* 
seeds of mot. (lops simultaneously m rows or 
dulls In place of the hoppei provided m ordi- 
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nary dry-manure drills is a large metal tank, into out, and to prevent the liquid from overflowing 
which water and concentrated manures are put. the side wdien woiking on hillsides. A spindle 
The tank is divided into three or more compart- passes through the tank from side to side, and 
ments connected by ports controlled by sluices on it are disks on the outer rim of which aie 
to maintain an even quantity of liquid through- dredging cups, which lift the liquid as they 
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i evolve and tip it into funnels connected with 
the coulters. The quantity of liquid distributed 
is regulated by valves, which are adjustable to 
allow more or less to fall back into the tank or 
to pass down the funnels. The seedbox is placed 
at the real above the coulters, the funnels con¬ 
necting with the funnels of the liquid distributor, 
so that the moistened seed falls into the track 
with the wetted manure. The spindle of the 
seedbox is actuated by a cogwheel gearing con¬ 
nected with the nave-driven geai ingof the water 
drill. Apart from the method of liquid distri¬ 
bution, the machine has most of the features of 
a dry-manure drill. [w. j. m.] 

Water Dropwort ((Enanthe crocata) is a 
poisonous perennial marsh plant, belonging to 



\\ ntoi iMopwoit ((Lintnthe crocata .) 


1, Loud leaf 2, Tufa‘toils loots 3, Single flown 
4 , b i uit 6, Oohs section of font, on laign scale 

the nat ord Umbellifera*. It is stout and tall, 
.‘1 to f> ft high, with leaves repeatedly divided, 
ultimately forming wedge-shaped segments, each 
segment at least ? in long and with 2, 3, or 5 
lobes at the broad apex. In July the large com¬ 
pound umbel of white flowers is conspicuous at 
the apex of the stem. When ripe, the fertile 
flowers form cylindrical fruits, about \ m long, 
crowned with 5 minute calyx teeth and 2 long 
erect styles. Perennial character is assured by 
the underground stores of food contained in the 
tuber roots, which are as thick as the thumb, 
and spindle-shaped. These tubers, mistaken for 
parsnips, have been eaten with fatal results. 
< '(infusion is impossible when we notice that there 
is but one tuber for each parsnip plant, several for 


each Dropwort. Sometimes, too, the leaves, mis¬ 
taken for celery, are eaten and occasion accidents. 
The celery leaf is divided only once, whereas 
the Dropwort leaf is divided two oi three times 
The poisonous principle {(Enanthin) is contained 
in a yellow juice distributed through the whole 
plant, particularly in the tubers, when the plant 
is cut this juice readily exudes. 

Other species of Dropwoits are poisonous foi 
example, (Enanthe P/iellandrtuni in ponds, with 
the roots fibrous, not tuberous; and CEnanthe /?*>•- 
iulosa , in ditches, with the stem leaves divided 
only once into few' narrow' distant segments. 
►Stock should be kept aw'ay from marshes where 
Dropworts grow, and fiom plants cleaned out 
from the ditches, otherwise serious accidents ma\ 
occur [a. n m‘a.J 

Water Fowl _The name ‘water fowl' is ,i 

| loose term, having no pr ecisely defined sigmfiea- 
I turn, but popularly applied by landsmen to any 
, bud that frequents inland waters or estuaries 
! of the sea. The time lias long gone by since 
lords were classified, as they weic by Bewick 
caily in the last century, into land birds and 
water buds Nevertheless, there are great gioups 
, of birds which are almost wholly watei buds, 
siiil) as tin* geese and ducks, the herons, coimn- 
| iants, glebes, divers, petrels, gulls, and the gieat 
i family of Ch.uadriida\ or waders. The gieatest 
| (ollectioiis of water fow 1 that e' or oct ui m Eng- 
1 land are dm mg \eiy hard winters, when all de- 
I senptions of watei buds are driven fiom then 
I breeding haunts in the north of Em ope, and con- 
j giegate m amazing numbeis m the estuanes 
along tin eastern < oast of England At such a 
| tune man} species of duck may he observed to- 
| getliei on one sheet of water, geese and swans 
I fly in flocks overhead, and where the watei is 
i open, the sui face of it is almost black with coots, 

! fio/en out of then inland haunts; redshanks 
j and othei wadeis give out their peculiar whist- 
! ling \ wintei such as this is a paiadise for 
j punt-gunners, and at even shot fired, the air is 
filled with the winning of innumerable wings, 
as the coots rise m a daik cloud fiom the sm- 
face of the water. The most celebrated of these 
localities is Breydon Water, a large maisliy lake 
lying at llie back of Great ^ armouth , anil most 
of the recent obser\ations on watei fowl have 
come from east-coast naturalists living on nr 
near Breydon Water [ii. s. u k.] 

Water-glass is the name given to a solution 
of silicate of soda in water. The silicate of soda 
is formed by fusing silica with sodium carbon¬ 
ate, or with sodium sulphate and carbon, and 
extracting the product with water. It forms a 
thick syrupy solution, and is easily decomposed 
by even weak acids, such as carbonic acid, yvitli 
the formation of insoluble silicic acid. In some 
cases the silicate of soda is mixed with silicate 
of potash, a substance having very similar pro¬ 
perties. Water-glass is now* largely used for the 
preservation of eggs. In this country a 10-per 
cent solution is generally recommended, but in 
America as good results have been obtained with 
a 3-per-cent. The eggs may be dipped m the 
water-glass solution and then stored upon shelves, 
or they may be kept immersed until sold or used. 
The preset ving effect is due to the formation of 
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the insoluble silicic acid, which completely closes 
the minute pores in the egg-shell, and fresh eggs 
so treated will keep for a considerable length of 
time. Water-glass is also used in preparations 
for checking the decay of stone in buildings, in 
making artificial stone and cement for furnace 
linings, and in other ways. [j. w.] 

Water Hemlock, or Cowbane (Cicuta 
virosa ), is an umbelliferous plant containing the 
deadly poison cicutoxin. Professor Hedrick says 
that a piece of the root of Oregon Water Hem¬ 
lock (Cicuta vagaws) no larger than a walnut is 
sufficient to kiil a cow' in about fifteen minutes. 



Watei Hemlock or Cowbane (Cicuta vnona) 


1, Lower leaf 2, Klowei 3, Fiuit 4, Section of cai pel 
5, Rootstock ft, Section of rootstock 

Water Hemlock grows only in water-logged 
soil—in marshes and along waterways. It is 
a perennial which renews itself from a short, 
stout, vertical underground stem (rootstock). 
This underground part is most deadly, and is 
easily recognized when cut lengthways by the 
succession of hollows and cross partitions m its 
interior. The air shoots are 2 to 4 ft. high, and 
bear large leaves with blades divided not once, 
but two or three times. The divisions of the 
leaf-blade are narrow, lanceolate, over 1 m long, 
and serrate along the margin. The minute white 
flowers, produced from July to August, are ar¬ 
ranged as flat-topped umbels, 3 to 5 in. across. 
The fruit is very minute, only ^ in. in breadth, 
and even less in length. Stock should be kept 
away from places where this plant grows, and 
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marsh hay containing it should not be given to 
them. Wherever found, this plant should he 
hand-pulled and burned, especially the stout 
underground part—the rootstock. See art. Cow- 
dank, where another figure of the plant is given. 

[a. n. m‘a ] 

Water Hen. — The Water lien or Moor 
Hen (Uallmula chloropus) is one of the best- 
known of British water birds. It is resident 
throughout the year in most parts of the British 
Isles, though m cold weather there is a tendency 
towards a partial migration southwards. It is, 
by nature, of a shy and skulking disposition. 
It is heavy and clumsy on the wing; and when 
| surprised on land in the vicinity of water, will 
j usually run very rapidly to the water's edge, or 
fly just above the surface of the ground, with its 
legs hanging awkwardly down. It is an excel- 
i lent swimmer and diver; and when seen on the 
surface of the water, it usually swims along with 
a vigorous nodding motion of the head, and a 
great display of its white under-tail-coverts. 
When searching foi food on land, the bud is 
constantly jerking its tail upwards, and is easily 
i ecognized fiom this feature alone The food 
< onsists of worms, slugs, grass, insects both land 
and water, the larva* of dragon flies, &c. The 
nest- is usually built m wet places such as among 
leeds oi other aquatic plants, oi in the roots of 
tiees standing by the water, but it is occasion 
ally situated on the brandies of trees suspended 
over water, the materials used being taken fiom 
water plants About eight eggs arc laid The 
call-note is loud and clear, and altogothei un¬ 
like the cry of any other bird. The name of 
moor lien is derived from Old English, when 
‘moor 1 meant ‘marsh 5 . The water hen can be 
immediately distinguished from the coot by its 
different appearance when on the water, by the 
i absence of the bald patch on the forehead, and 
by the conspicuous white of the under-tail- 
cox cits [li.s. R. k] 

Watering Animals. —Giving water to 
horses befoie feeding them has n»w r superseded 
the old custom of withholding it until after a 
meal. The carefully kept records of the army 
and of large studs prove that fewer eases of 
indigestion and colic occur under the new sys 
tern Water for all stock should be given at 
the tempciature of the atmosphere, and as free 
from impurities as possible. The pieference 
show'll by some animals for pond water that is 
discoloured, is due to its softness or slight alka¬ 
linity. Buildings supplied by pipes should have 
taps or cocks at short intervals, as a supply 
running throughout may convey disease from 
one animal to another. Lead should not be 
employed in cisterns, in pipes, or in joints under 
water. All tanks and receptacles should be 
periodically cleaned out, and ponds treated in 
like manner, as the seasons serve. In one case 
of recurring illness in farm stock it was ascer¬ 
tained that a keg of white lead had been thrown 
into the pond by someone anxious to conceal 
his theft. The water supply from river, stream, 
and ditch should be the subject of investigation 
from tune to time, as many causes of illness are 
traceable to pollution which is not suspected. 

[H.L.] 
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Water in the Chest. See art. Hydro- 
thorax. 

Water in the Head. See art. Hydro¬ 
cephalus. 

Water Lily. See Nymph^a. 

Water Parsnip ( Slum latifolium ) is a per¬ 
ennial creeping plant, belonging to the nat. ord. 
Umbel lifene, which communicates taint to the 
milk of cows that browse it. It occurs on marshy 
and submerged ground, in ditches, in ponds, and 
by the sides of streams, often in association with 
watercresses. The stem is 2 to 4 ft. high, and 
bears large flat-topped compound umbels of white 
flowers. The leaf is pinnate, composed of five 
pans of leaflets sessile on the midrib, and an odd 
leaflet at the end. The leaflet itself is ovei 2 m 
long, and serrate along the margin. Cows should 
be kept away from places wheie this plant occurs. 

Another species of Water Parsnip {Slum an- 
yustifolium ) is distinguished by having smaller 
umbels distributed along the sides of the stem 
opposite to the leaves, also by the leaflets being 
Inbed as well as serrate. [a. n m‘a.] 

Water Power. See art Motive Power 

IN A OKI CULTURE 

Water Rail. —The Watei Pail {Hallux 
ur/naticm) is found in most of the marshy paits 
of England, w hile in Scotland, even as fai north 
as the Shetlands, it frequents suitable locali¬ 
ties, especially in wintertime. It is usually con¬ 
sidered a resident; but there is no doubt that, 
like nearly all so-called residents, it makes a 
partial migration in the autumn. In the Nor¬ 
folk llroads, where the bird is probably moie 
numerous than in any other part of England, 
a eonsiderahte traffic is carried on in the water 
lad’s eggs The bird rarely takes to the wing 
unless absolutely forced to do so When it does, 
it is a very awkward flier, and alights promptly 
at the first bed of reeds that seems to offer pro¬ 
mise of security Nevertheless it lias been 
alleged that the bird has settled on a ship at 
sea, T>00 miles from the nearest land. The food 
consists of slugs, worms, snails, and aquatic 
plants. During the breeding season the bird 
gives utterance to a peculiar erv, which in Nor¬ 
folk is called Charming’. The nest is made of 
iced and sedge, and se\en or more eggs are laid 
m it. The general build of the water rail is 
such as to facilitate its passage through thick 
and matted herbage. [n s. R. K.] 

Water Regulations. See art. Water 
Eights. 

Water Requirements of Animals. 

—Water plays a part of fundamental impor¬ 
tance in the animal economy. Not only is it 
an indispensable nutrient, but it forms also the 
medium m which all the vital processes are car¬ 
ried on Tt serves as solvent and transporting 
agent for all the nutrients, for the enzymes by 
means of which the nutrients are digested and 
utilized, and for the products of these actions. 
It is required also for the formation of milk 
and other secretions, and for the removal (as 
urine) of waste products from the system. Fur¬ 
ther, it plays a part of the highest impor¬ 
tance in regulating the temperature of the body, 
since in its conversion to vapour large quanti¬ 
ties of heat are taken up, and thus removed 


from the body through the skin and lungs. In 
this way the excess of heat that liberal feeding 
always generates in the body is removed, and 
overheating of the body prevented 

The functions of water in the animal system 
are thus so varied and important that it is easy 
to understand wdiy serious consequences attend 
any long-continued deficiency in the supply. 
The effects of such deficiency are seen first m 
a slackening of the activity of digestion and 
resorption, and in less complete iemo\al of the 
nitrogenous waste products fiom the body. If 
the water supply continues to he inadequate 
the blood gradually thickens, the body tempeia- 
ture rises and fever-like conditions are estab¬ 
lished, accompanied by a more rapid wastage of 
the body tissues winch soon leads to the death 
of the animal. The effects of absolute lack of 
water are indeed more serious and more rapid 
m their action than those attendant upon abso¬ 
lute lack of food Young animals are especially 
liable to suffer in their giowth from any defi¬ 
ciency or irregularity in their water supply. 

Excessive consumption of water need not be 
feared, unless the animal is compelled to it by 
the inclusion of excessive amounts of watery 
food or of thirst-exciting ingredients such as 
salt in its ration. If, however, excessive con¬ 
sumption of water be continued over any con¬ 
siderable period it will lead gradually to an 
accumulation of writer m the tissues, which in 
consequence will assume a moie swollen and 
flabby character The digestive powers of the 
animal will also be weakened. Moreover, the 
removal of excessive quantities of water from 
the body will exact from the food supplies of 
energy which wrll materially 1 educe the surplus 
available for productive purposes. 

Opinion is divided as to the piecise effect, of 
hea\y consumption of water upon milk produc¬ 
tion, but probably it can, within narrow limits, 
occasion a tempoiary increase m the flow of milk. 

The amount of water consumed by an animal 
that is allowed free access to water vanes greatly 
with different individuals and with the same 
individual under different conditions of feeding, 
temperature, atmospheric humidity, &c. Milk- 
pi oduemg animals lequne more water than 
working animals, and these more than fatten¬ 
ing animals of the same class. Young animals 
consume more water m proportion to their size 
than old ones, and lean animals more than fat 
Many substances, such as salt and sugar, if 
given in more than moderate amounts, lead to 
increased consumption of water. 

It will be clear from the foregoing that it is 
not possible to lay down definite iulea as to the 
amounts of water required by the different 
classes of farm animals In general, however, 
with normal feeding, and at ordinary tempera¬ 
tures, the consumption of water (including w ater 
in the food) by animals having free access to it 


is much as follows:— 

Water consumed per 

1 lb Dry Matter hi Food 

Horse | 

SheepJ 

2-3 lb. 

Ox 

3-5 „ 

Cow 

4-0 “ 

Pig 

. 0-8 „ 
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The bulk of the water can, if necessary, be sup¬ 
plied in the form of watery foods, but this is 
not desirable. Indeed, no matter how watery 
the food, the animals will usually drink small 
quantities of w T ater m addition if they have free 
access to it. From the data given above, it will 
be clear that, of the common farm animals, pigs 
are best adapted for dealing with watery food, 
whilst the amounts of water given to horses 
and sheep must be relatively small 

The temperature of the water supplied to 
animals should be about 50’ to 60“ F. If much 
cooler than this, it may cause catarrh of the 
stomach, or possibly more serious tiouble. More¬ 
over, the supply ol the amount of heat required 
to warm it up to the temperature of the body 
will be an appreciable draiu upon the food For 
the same reason it is preferable to give the watei 
in sevmal poitions, rat her than in one large quan¬ 
tity Foi requirements as to quality, see Watku. 

As regards the best pi act ice to follow' in 
watering animals, Kellnei makes the following 
suggestions* Cattle should be watered at each 
meal after the consumption of the fust diy 
foddci, and should be given as much water as 
they will consume llorses aie best watered 
before feeding, or otherwise portions of the 
gi am food may he washed out of the stomach 
into the intestine and be only impelfectlv di¬ 
gested. llorses that are overheated 01 have 
received no water for a long period must lx* 
watered with great caution They should first, 
he allowed to cool down somewhat, and to 
recover their normal pulse and rate of bieath- 
ing. With overheated horses it is best to give 
first a little hay, perhaps just moistened with 
water, and then every quarter-hom to give 
giadually increasing amounts of water, start¬ 
ing with small quantities Sheep, pigs, and 
young stock may safely be allowed free access 
to water. [c e ] 

Water Requirements of Plants.— 
Water is by far the most abundant lngiedient, 
of all actively growing plants. It plays indeed 
a many-sided part throughout the w hole exis¬ 



Weight at 

\\ ntei in 


Harvest 

Clop 


tons per acre 

per cent 

Wheat 

2 5 

18 

Barley 

2*0 

17 

Oats 

2*5 

If) 

Meadow hay 

IT) 

lfi 

(’lover hay . 

20 

16 

Swedes 

17 0 

88 

Mangels 

30*0 

88 

Potatoes 

7*5 

75 

Beaus 

20 

17 


tence of the plant. Thus it is an indispensable 
nutrient, being required notably for the pro¬ 
duction of carbohydrates. It is further required 
as solvent and transporting agent for the vari¬ 
ous food materials that enter the plant and 
require to be conveyed to the different organs 
roqlining nourishment, as well as for the en¬ 
zymes, upon whose activity depend the various 
chemical changes associated w'lth the develop¬ 
ment of the plant. Moreover, it is the supply 
of water that determines the turgescence of the 
cells, upon w T hich the rigidity of the plant so 
hugely depends 

All ordinary land-plants take in the water 
they requue by means of their roots only Most 
of this water passes through the plant and is 
exhaled m the form of vapour partly through 
the outer cell-walls of the paits of the plant 
that are exposed to the ail, but chiefly thiough 
the openings of the stomata, which aie situated 
mainly upon the leaves Then* is thus a steady 
passage of water through the plant, and it is 
tin* lute at which this ‘ transpiiation current ’ 
flows that more than any other single factor de 
tennmes the requirements of plants foi watei 
The amount of water transpired by plants dm mg 
then giowth vanes greatly according to the 
natim* of the plant and the conditions to which 
it is exposed, c /7 intensity of light, humidity of 
atmospheic, temperature of air and soil, con¬ 
centration and chemical nature of the salts dis¬ 
solved m the soil water, &c. It is not surpris¬ 
ing, therefore, to find that the results obtained 
by different observers show* great divergence", 
even for the same species of plant Thus in tin* 
case of l»ai lev results have been published rang 
mg fiom 262 lb. to 774 lb. of water transpired 
pei pound of dry mattei piodtieed in the plant, 
and foi peas hom 1235 lb to 477 lb We may 
take 3(K) 11* as a fair aveiage for the ordinal y 
field eiops, and on this basis calculate roughly 
the inmmmni water requirements per acre for 
aveiage yields An example of sin b estimates 
is given m the following table compiled by Hali 
(*Tln* Soil ’, p 86 ) 


eight of Dry 

Calculated Amount of VVuter 

transpirid dining Growth, 

Ilai vest 

assuming rate of 3W) 11) M ate) 
pel 1 11) of Dry Mattel. 

ms per acie 

tons pei acre 

inches of rain 

2*05 

615 

6 09 

1 *66 

498 

4 93 

2*10 

630 

6*24 

1 26 

378 

3*74 

1 68 

504 

4*99 

2*04 

6L2 

6*06 

3*60 

1080 

10*69 

1*87 

561 

5*55 

1 66 

4118 

4*94 


Tt will be seen that in all cases the production 
of even such moderate crops as are assumed 
in these calculations demands that a very sub¬ 
stantial fraction of the rainfall shall pass through 
the plants. Bearing in mind that the average 
annual rainfall over the major portion of Great 
Britain is not more than 30 in., that much of 
this falls during the colder months when little 


or no plant growth takes place, and furtl that 
much is quickly removed from the soil by sur¬ 
face drainage, evaporation, or percolation into 
springs, there can lx no doubt that in many 
seasons the water supply is far from sufficient 
for the production of the heaviest crops on 
soils that are unable to supplement the rain¬ 
fall adequately from underground supplies. The 
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supply may, indeed, in some cases be insufficient 
for even an average crop. 

Speaking generally, it may be said that m 
districts where the annual rainfall is not more 
than 30 to 35 in. the conservation of the water 
supply becomes a problem of practical impor¬ 
tance to be taken into account in the cultivation 
of the land See art. Cultivation, Effect on 

CHEMICAL AND PHYSICAL PROPERTIES OF SOIL. 

Deficiency of water supply to plants shows 
itself directly in a reduced production of oiganic 
matter ( i.c retarded growth) by the plant In 
many cases, however, if the deficiency be not 
too great, the formation of flower and seed is 
acceleiated and the quality of the giam oi Irmt 
ultimately obtained is higher than when, with 
an abundant supply of watei, the giowtli of 
.stem and leaf is prolonged In the tase of the 
finest grades of fruit and some grain eiops the 
advantage derived m this way from a model ate 
shoitage of water may more than compensate 
for the reduced yield. In the case of fodder 
< pops, however, where weight is all-impoi taut, 
the loss arising from debt lent watei supply is 
irrepaiable [c ej 

Water Rights.- The i iglits and obliga¬ 
tions of landowners with legarcl to watei falling 
on, or flowing thiough or past their propelt}, 
fall into three mam divisions, nameh (l)wliere 
water is not confined in any definite channel; 
(2) when* it flown m a definite natural channel; 
and (3) where it flows in an artificial channel. 
Onlj the first two divisions are considered m 
tins artu le. 

1. Water not Confined in any Definite 
Cuvnnpl 

(a) Surface or Percolating Water and Stag¬ 
nant Pools — Flowing watei is res communis , 
th.it is, common property, and cannot be appro- 
pilated bv any man, but water whnh is stag¬ 
nant or winch runs m no definite channel is in 
*i different, category Thus all water which falls 
on the surface of the ground belongs to the 
owner of the land on which it falls, and lu* may 
deal with it and appropriate it as he pleases, 
provided he does so before the water has ai i ived 
at, or is flowing in, some natural channel already 
formed. Moreover, he is entitled to rid himself 
of it, if he wishes, m a natuial mannci (As to 
the law relating to drainage, see under Drain¬ 
age) Stagnant watei, that is to sav, a pool 
which has no distinct or perennial stieam of 
water flowing from it, is also capable of appro¬ 
priation by the owner of tlic ground upon winch 
it, is situated, who may make what use of it he 
pleases; but his rights are limited by the obli¬ 
gation to eonduet his operations with a due 
iegard to the rights of lus neighbours, and so 
as not to increase the burdens naturally falling 
on the proprietors of lower-lying ground In 
the case of springs issuing from the ground, 
some are so small and so irregular as to foun 
merely indefinite pools of water, while utlieis 
are sufficiently strong to form for themselves 
at once a definite channel. In the case of the 
former, the same rules apply as in the cast* of 
percolating or stagnant water, while in tin* latter 
case they are regarded as part of the stream, 
and so are incapable of appropriation or diver¬ 


sion It has also been decided that in the lattei 
case it is not legal to intercept watei before it 
reaches the surface; and the fact that the source 
of the spring has been built round and formed 
into a well, will not affect the principle of this 
decision. 

(b) Underground Water and Wells —The rules 
of law' which apply to casual water on the sui- 
face of the ground, apply to subtei ranean water 
percolating through the earth m no definite 
course; while in the case of othei watei having 
a definite or known eouise, the same rules will 
apply as m the case of watercoui ses to be ex¬ 
plained present!}. Consequently, the piopnetor 
of ground undei which waiter flows m no defi¬ 
nite channel, is entitled to deal with it exactly 
in the same way as he would with suifacc or 
stagnant water. 'Plus question arises most fre¬ 
quently in connection with mines, and here as 
on the surface the opeiations must be conducted 
with a due regard to the lights of one’s neigh¬ 
bours. Thus a mine-owner is not entitled to 
pump into Ins levels leading to the lowei ground 
water which would not naturally have reached 
them, just as on the surface the owner of the 
highei giound is not entitled to increase* the 
bmdens of a lower propiietor by pumping up 
watei winch might nevei use to the suifacc oi 
which might only do so more giadually and 
slowly and in much smaller volume. In the 
exercise of his light to appropriate or divert 
undeigiound waatei flowing in no definite chan¬ 
nel, spungs may he cut off or wells emptied; 
but such operations give no right of recourse to 
the owner of the well or spring, nor to a pio- 
pi letor who has thereby found the flow of water 
diminished in a stream on which he lias ripanan 
rights On the othei hand, a piopnetor is not 
debaiied from sinking a well in his own ground 
meiely because it denves its suppl} b\ perco¬ 
lation fiom a running stream, thereby di\cit¬ 
ing a ceitam amount of the water 

2. Water Flowing in a Definite (’hannel. 
—An entirely different set of principles come 
into fence m dealing with watei which flows 
m a definite < hannel. This is les communis, and 
is not capable of appropriation, although eveiy 
proprietor thiough whose land it flow's has the 
use of the stieam While this is so, the banks 
and bed of the stream belong absolutely to the 
piopnetor or pioprietois whose grounds adjoin; 
in the case of opposite proprietors, wheie the 
river forms a boundary, the dividing line being 
the central line of the river bed. ‘But the title 
to the soil constituting the bed of a river does 
not carry w’ltli it any exclusive right of pro- 
pert} m the running water of the stieam, which 
can only be appropriated by seveianie, and 
which may be lawfully so appiopnated by any¬ 
one having a right of access to it.’ The rights 
if a riparian proprietor are only limited by the 
rights <>f those m an analogous position to him¬ 
self. So, if he be proprietm of both hanks he 
nay change the stream as much as he pleases, 
provided he restores the water to its old channel 
at a point before it leaves his ground, and pro¬ 
vided his action does not affect the stream m 
its flow, quantity, or quality. It is only pro¬ 
prietors or occupiers of ground bordering on 
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a stream who have rights to the water, and 
consequently non - riparian proprietors, apart 
from contract or servitude, have no rights 
against riparian proprietors for diversion or 
pollution of the water. 

The rights of proprietors bordering on a 
stream may be considered under two heads: 
(1) Those of opposite proprietors, and (2) those 
of successive proprietors 

1. Oppositk Proprietors. —A npai lan pio- 
prietor is entitled to object to any opeiations 
which may either cause an alteration in the 
bed of the stream, or ailed its banks, or divert 
the whole or pait of the water. It follows 
therefoie that a proprietor may not, even on 
his own side of the river, erect anything what¬ 
ever on the bed of the stream, noi may he 
remove bouldeis. The right to object is abso¬ 
lute, since ‘the slightest interfeience with the 
course of running water may In* productive ol 
effects which nobody could foresee or could 
have contemplated’. It is not therefore neces¬ 
sary for the objecting propiietor to say that 
damage has resulted, or must necessarilv lesult 
from the operations complained of While this 
is true, it does not prevent the defendei fiom 
showing that the proposed opeiations are of 
such a trifling nature as could not by any possi¬ 
bility cause injury. Operations on the banks of 
a stream stand on a somewhat ditlerent footing, 
for within limits these may be strengthened 
or supported so as to fulfil their purpose, pio 
vided the method of effecting this end does not 
endanger the lands of the opposite proprietor 
Everyone has a right to protect himself against 
damage by Hooding if he can do so without 
injuring Ins neighbour, and in the case of extra¬ 
ordinary Hoods a ripanan proprietor may exei- 
nse a reasonable selfishness m piotectmg him¬ 
self, but in order to justify tins, the acts com¬ 
plained of must be done to avoid «i common 
danger, and no one can tiansfer such a danger 
coming on to his land to that of Ins neighbours 
Thus, where a railway company, finding that 
by an excessive rainfall a quantity of water had 
accumulated on the upper side of their embank¬ 
ment and was causing danger to it, cut trenches 
through the embankment whereby the watei 
flowed on to the lands of the complainant, it. 
was held that though the company had acted 
reasonably looking to the safety of then own 
property, yet they were liable in damages, since 
what they had done was not to drive off a 
common danger, hut to transfer to the lands 
of the complainant the danger and mischief 
already existing on their own ground. 

2 Successive Proprietors.— 

(1) Limitations of Lower Proprietor. — The 
low T er proprietor in a question with the upper 
proprietor is limited only to the extent that he 
may not dam up water so as to throw it back 
on the higher proprietor. In such a case the 
right to object to the operations complained of 
may emerge although water has not actually 
appeared on the surface, for the mere over¬ 
charging of the soil with water amounts to a 
nuisance. 

(2) Rights of Lower Proprietor .—The rights of 
the lower proprietor in a question with the 
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superior proprietor are to have the stream flow¬ 
ing past him in its natural flow and not changed 
in quantity or in quality. With regard to the 
natural How, any operations which, though not 
increasing or decreasing its quantity, yet change 
the speed of the current, may give rise to action. 
The operations complained of may affect the 
flow by increasing the speed or changing the 
direction of the current so as to endanger the 
banks, or they may affect the flow by decreas¬ 
ing the speed so as to injuriously affect the 
head of water and thereby decreasing its value 
to the lower proprietor. 

The lowei proprietor is entitled to receive 
the stream without, sensible diminution or in¬ 
ti ease. The case of increase is not so usual as 
that of diminution, but if water which would 
naturally have found its way elsewhere be di¬ 
verted or stored and sent into a stream so as 
to mciease the flow or the quantity to the det- 
iiment of a lower propnetoi, he would lia\e a 
good ground of complaint Diminution may 
take place either by ordinary oi primary uses 
or by extraordmaiy uses, e.g lor agricultural 
oi manufacturing pin poses. The primaly uses 
an* drink for man and beast, for culinaiy pur¬ 
poses, for the pm pose of cleansing and washing 
oi feeding and supplying the oidinaiy quantity 
of cattle Kuithei, undci certain circumstances 
and provided no material injury be done, water 
may be used and diverted foi a time by the 
upper owner for the purpose of irrigation, and 
in the same way the upper proprietor may uti¬ 
lize the watei of the stieam for manufacturing 
purposes, provided the use was reasonable ami 
such ns not mateiiallv to intei fere with the 
rights of the lower propnetoi The decision of 
Lius question wull depend upon the facts of 
each particular instance 

Evei \ proprietor is entitled to demand that 
the stieam passing through his lands shall be 
free from undue pollution No standard of 
purity can be laid down applicable to all the 
streams in the country, for as the quality of 
tile air varies in ditlerent. localities, so does the 
purity of streams, and the purity of a stream 
frequently varies at different parts of its course. 
While therefore it. is impossible that a running 
stream should not. receive in its course ceitain 
impurities as it passes along, no unnecessary 7 or 
aitificial impuiity can he put into it so as to 
diminish the purity of the water as it passes to 
the proprietors or inhabitants below. The pol¬ 
lution of the water by any action of a higher 
proprietor is in itself unlawful, and the object¬ 
ing proprietor need not show 7 actual injury sus¬ 
tained. Moreover, it is no answer to say that 
others are polluting the stream; and as the 
rights of a proprietor are not limited to his 
present use or enjoyment of the water, a new 7 
use will give rise to an action for damages for 
loss sustained in respect thereof. The law re¬ 
lating to the pollution of streams applies not 
only to streams flowing in definite courses, but 
with equal force to surface or percolating water, 
to stagnant water, and to underground water. 
Although a proprietor may be entitled to appro¬ 
priate or divert such water, he must see to it 
that if it be allowed to find its way on to neigh- 
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bouring lands it is not contaminated by any 
action of his. 

The pollution of a stream may unfit it for 

f irimary uses; but even where a stream is no 
onger of value for primary uses, the water may 
still be of value for manufacturing purposes, 
and in such a case any material increase of 
pollution which destroys the use of the water 
by a lower proprietor would give rise to an 
action of damages; and even although the water 
is not polluted in the ordinary sense of the 
word, altering the character of the watei has 
been held to give rise to a ground of action— 
for example, where mine-owners raised water 
by pumping from a pit, and discharged it into 
a stream from which the eomplainer derives 
water for distilling purposes. The water of the 
stream was pure and soft m quality, while the 
added water though pure w'as hard, and the 
amount of added water was sufficient to make 
the water in the stream as it passed the com- 
plainer’s land hard instead of soft, and so less 
suitable for distilling puiposes than the natuial 
soft water of the stream. In the circumstances 
it was held that the nune-owneis had * no more 
light to poui into the stream foreign watei 
which had the effect of changing its natural 
quality than they would have to put into it 
some chemical substance which would pioduce 
a similar alteration \ 

The common law winch lias just, been ex- 
plained lias been supplemented by Statute, with 
a view to more effectively cheeking the pollu¬ 
tion of rivers, by the terms of the Rivers Pollu¬ 
tion Contravention Act of 1870 By this Act. 
it is declared an offence to put or knowingly 
peinnt solid refuse of any manufacturing pro- 
< ess or quarry, or any lubbish or cindeis, or 
any other waste or any putrid solid matter to 
fall or to lie carried into any stream so as to 
interfere with its flow' or pollute its waters. 
The Act prohibits the drainage of any solid or 
liquid sewage matter into streams unless it is 
flowing m a channel constructed at the date of 
the Act, and provided all reasonable means aie 
adopted to render it unliarmful Drainage from 
manufactories, mines, &c., is also prohibited, but 
it is provided that if the polluting mattei is 
carried along a channel which w\as constructed 
or in course of construction at the date of the 
Act, no offence shall be committed, provided the 
nirty responsible shows that he is using the 
)est available means to render the polluting 
matter innoxious. Proceedings under the Act 


can only be taken by a sanitary authority with 
the consent of the Local Government Board. 

The supply of water to houses and districts 
for primary uses has been provided for by the 
Public Health Acts, and is outwith the scope 
of tins article. See also under Salmon Fish¬ 
ing, Seashore, Trout Fishing. [h. b.] 

Water Supply. — The problem of water 
supply lias engaged the attention of man from 
the very daw T n of civilization, and its solution 
still remains one of the most important of the 
tasks that devolve upon modern communities 
For not only is w'ater essential to the continued 
existence of man and beast and every plant, but 
it is required foi a great variety of other purposes, 
such as the preparation of food, steam raising, 
washing, and general sanitation. The factors that 
determine the suitability of a water supply are 
by no means the same for each of these purposes 
(see art. Water). It is in particular necessary 
to discriminate between the requirements as to 
suitability for dunking purposes or purposes 
1 elated theieto (e.y in tiie dairy), and those 
which determine the value for other purposes. 

Drinking Water. —The quality of a water 
supply for dunking purposes is mainly deter¬ 
mined by its fieedom or otherwise from organic 
matter of animal origin. It is practically im¬ 
possible to insist upon absolute freedom from 
such contamination, since it is only compara¬ 
tively rarely that natural waters are found to 
be absolutely above suspicion in this respect. 
Still, the water can not be regarded as satisfac¬ 
tory if it shows evidence of nioie than the very 
slightest pollution with animal matter; whilst 
if the bacteriological examination indicates that 
the contamination, even though slight, is due to 
sewage, the water must be summarily rejected 
as highly dangerous to health 

It is utteily impossible to form a reliable 
opinion as to the quality of a drinking water 
fioni its appearance and taste Many waters 
highly polluted with sewage are perfectly clear 
and atti active m appearance. If an analysis is 
required, the greatest care should be taken in 
drawing ilie sample, to ensure that it is repre¬ 
sentative of the supply. 

The kind of information that is sought for in 
the analysis of water intended for drinking 
purposes has already been indicated (see art. 
W \ter), and it is only necessary further to 
give here some guidance in the interpretation 
of the results obtained. The following 1 limits * 
are very commonly used in this connection — 


Water of great organic pur-1 
ity . / 

Water of medium organic! 

purity / 

Water of doubtful organic \ 
purity J 

Impure water 


Upland Surface Watei8 


Organic 
Carbon and 
Nitiogen 
togethei 


Oxygen 
absoibed m 
thiee Hours. 


Albuminoid 

Ammonia. 


not moi c 
than 0 J 

02 04 

0*4 O f) 
over 0 f> 


Paits per 100,0(K) 
0 01 
0*1 0*3 

0*3-0’4 
over 0*4 


0-0*05 

0*05-0*1 

0*1-0*15 
over 0 15 


Other Watei s 


Organic 
Carbon and 
Nitrogen 
together 


Oxygen 
I absorbed in 
I three Hours. 


! Ammonia 


not more 
than 0*1 

0 1-0 2 

0*2-0*4 
over 0 4 


Parts per 100,000 
0-0*05 j 
0*05-0*15 

0*15-0*20 
over 0 2 


0-0*05 

0*05-0*08 

0*08-0*1 
over 0 1 
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Any such ‘limits’ must, however, be applied very 
cautiously, and in arriving at a final opinion 
the whole of the information obtained with 
regard to the water must be taken into account. 
Reference has already been made (sec Watkr) 
to the valuable confirmatory evidence of purity 
or pollution that may be obtained from esti¬ 
mations of the ammonia, nitrates, and chlorine 
present m the sample. The data on p. 87 in¬ 
dicate what proportions of these ingredients 
are commonly met with in waters of different 
types. 

Although organic purity is the prune essential 
of a good drinking water, some importance 
must be attached to the amount and nature of 
the dissolved solids and to the ‘hardness’ of 
the water. A relatively high content of dis¬ 
solved solids and a high degree of hardness are 
commonly regarded as undesirable in drinking 
waters, but, on the other hand, the best drink¬ 
ing waters are, as a rule, not those which con¬ 
tain only a minimum amount of dissolved solids 
and are absolutely soft. It is impossible to 
assign any limits as to the maximum amount 
of solids that may be regarded as safe Very 
few really good drinking waters in this country 
contain more than 50 parts of solids per 100,000 
parts of water, the great majority indeed con¬ 
taining far less. 

Opinion is divided as to the relative merits of 
hard and soft waters for drinking purposes. 
Some credit the calcium and magnesium salts 
with virtues in connection with bone formation, 
others blame them for the production of ealea- 
leous concretions (‘stones’) in the body Many 
regard the presence of magnesium salts as more 
open to objection in the latter respect than cal¬ 
cium salts. In general fairly soft waters are 
preferred when obtainable, but they have the 
drawback of acting more rapidly upon the leaden 
or otliei metallic pipes through which the water 
may be conducted than do hard waters Taking 
all these considerations into account, perhaps 
the most suitable hardness will be one of about 
5 degree, whilst 25 degrees may peihaps be 
taken as the maximum that ought not to he 
exceeded if there is any choice 

The commonly used sources of water supply 
were classified in the Sixth Report of the Pollu¬ 
tion of Rivers Commission (1874) as follows’— 


Wholesome 


Suspicious 


Dangerous 


.3. Upland surface water 1 Moderately pala- 

4. Stored rainwater j table. 

5. Surface water from culti-'j 

vated land I 

G. River water to which sew- V Palatable. 

age gams access I 

7. Shallow-well water ) 


The main characteristics of these different waters 
upon which this classification is based have 
already been explained (see Water), but a few 
further remarks are necessary with reference 
to shallow-well waters and stored rainwater, 
since these, although classed as suspicious, are 
very largely used in country districts. 

Stored rainwater varies greatly in composition 
according to the purity of the atmosphere, the | 
collecting surface, and the tank or cistern in J 


which it is stored. The roofs of buildings are 
commonly polluted with the excrements of birds, 
with soot from chimneys, &c. Much of this 
polluting material will be washed down by the 
rain into the collecting tank. The contamina¬ 
tion will be greatest in the first runnings from 
the roofs after each period of drought; and if 
these could be prevented from entering the 
tank, the quality of the water subsequently 
collected would be very greatly enhanced. In 
any case, if rainwater is to be used for drinking 
purposes it should first be filtered thiough a 
well-tended filter of animal charcoal (see latei) 
As a rule, however, the pollution is so marked 
that the water cannot be used for drinking 
purposes For washing or steam laising, how¬ 
ever, it is eminently suitable owing to its ‘soft¬ 
ness 

Shallow-well waters are, of all waters used for 
domestic puiposes, the most frequently polluted 
with sewage and other refuse animal matters. 
This is attributable to the common practice of 
sinking the well quite close to the house and 
without any regard to the proximity of privies, 
cesspools, manure heaps, oi otliei obvious sources 
of pollution. In sinking wells, attention should 
be primarily directed to these points. Where 
objectionable .surroundings cannot be absolutely 
avoided, special precautions should be taken in 
the construction of the well to prevent contami¬ 
nation, and the composition of the water should 
be frequently ascertained 

The geological formations most favourable for 
well sinking are New Red Sandstone, Chalk, and 
Oolites, hut the water from the two lattei mav 
lie very hard. The well must be propet ly walled 
in or ‘steined’ with stone, brickwork, or con¬ 
crete, the joints being made thoroughly water¬ 
tight with hydraulic lime-mortar or cement. If 
possible, the wall should furthei have a back¬ 
ing of concrete or puddled clay. If a bucket is 
used for drawing the water, the top of the well 
should be protected by a raised kerb and fitted 
with a good cover. If the water is drawn by 
means of <i pump, the top of the well should lx* 
domed or flagged over. If the water is veiy 
soft, the suction pipe of the pump should not 
be made of lead 

Deep wells , if properly constructed, constitute 
excellent souices for domestic supply, although 
the water is usually hard. They are only slowly 
affected by the rainfall, and the level of the 
water in them is fairly constant. They are 
always liable to contamination, however, unless 
provided with an impervious wall as described 
above. 

Springs form the safest of all supplies for the 
country house, provided that the outcrop of the 
water-bearing stratum at the point where it 
yields the spring does not carry any possible 
source of pollution. If, for instance, tnc out¬ 
crop be of large area and a house or farm build¬ 
ings be erected at some point of it, the purity 
of the spring may be seriously impaired thereby. 

Streams in country districts may supply a 
water of good quality provided that the intake 
be situated at a higher level than any house or 
other building discharging an effluent into the 
stream, and that the stream above this point be 
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well fenced in wherever animals might other¬ 
wise be likely to gain access to it. 

Water for Dairy Purposes. —The require¬ 
ments to be fulfilled by a water supply for 
dairy purposes are practically identical with 
those for drinking water. The two most prized 
qualities for dairy purposes are freedom from 
bacterial contamination, and low temperature. 
Such a clean, cool water is most readily obtained 
fiom springs or deep wells Hardness is in the 
mam a disadvantage in a dairy water, if only 
on account of the difficulty it occasions m the 
efficient cleansing of the utensils and cloths. 

Water n>u Consumption ry Farm Ani¬ 
mals.— The ideal water for stock is one that is 
pure, not too hard, and not too cold. The hard¬ 
ness should not exceed about 20 degrees (parts 
>er 100,000), but at the same time should not 
>e very low, since the lime in the water will 
serve to remedy any lack of this ingredient in 
the food. It is important above all, m the case 
of growing animals and milk - producing ani¬ 
mals, that the water shall not be too soft, or 
bone troubles may arise. Excessively hard water 
(say over 50 degrees) tends to make digestion 
nioic difficult, and indeed is often refused by 
horses, the most fastidious of all animals with 
regard to the character of the water supply 
Farm animals in general prefer a soft river, 
pond, oi lake water to the best spring or well 
water. Hardness further- requires to be taken 
into account in boiling foods with water, since 
many foodstufls {e.g peas, ‘roots’) are liable to 
be made hard and less easy to digest if a very 
liaid water be used. 

Water nch in iron, such as occurs frequently 
in moorland districts and is recognizable by iU 
yellow colour which disappears on standing, is 
said to be unsuitable for milk cows, the yield 
of milk being theieby reduced It has also 
been condemned for horses and sheep Green- 
coloured water owes its colour usually to the 
presence of alga*, and if otherwise pure may 
safely lie used 

Turbid water that does not clear on standing 
is as a rule contaminated with vegetable and 
animal matter, and must hence be regarded as 
suspicious. If it contains putrefactive or dis¬ 
ease-producing bacteria or other micro-organ¬ 
isms in appreciable quantities it must be rejected 
Besides its liability to cause gastric or intestinal 
catarrh, diarrhoea, &c., such polluted water is 
frequently the source of intestinal worms and 
other animal parasites; horses, sheep, and young 
stock of all kinds being most susceptible to 
trouble of tins nature. Many polluted wateis 
are indeed harmless, but the risks attaching to 
tlie use of impure water are too great to be 
accepted permanently. Rainwater should only 
be given to animals when other supplies fail, 
owing to its liability to gross pollution and its 
extreme softness. See further, Water Require¬ 
ments of Animals. 

Purification of Water. —In dealing with 
the purification of water it is necessary to dis¬ 
tinguish between large-scale methods and those 
used on the small scale. In both cases, how¬ 
ever, apart from the purification effected by 
‘softening methods’ (see later), practically all 
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the more important processes are filtration pro¬ 
cesses. 

On the large scale the water after standing 
for some time in storage reservoirs is filtered 
through ‘ beds ’ of sand and gravel. These filter 
beds, as usually constructed, are 10 to 15 ft 
deep, often of very large area, and surrounded by 
water-tight walls. Collecting drains are placed 
on the bottom of the ‘bed’, and over them a 
layer, about 2 ft. deep, of broken stone, then 
coarse gravel, fine gravel, and uppermost a layer 
of fine sand 1 to 4 ft. thick. A head of water 
of I to 4 ft. is maintained at the surface. The 
greater part of the suspended impurities aie 
retained m the first few inches. This surface 
layer sooner or later becomes clogged and must 
be renewed. Filters of tins kina arc very effi¬ 
cient in removing suspended matters, but have 
little or no eflect upon those which are m solu¬ 
tion 

On the small scale , recourse is also usually had 
to filtiation, a variety of filtering mediums being 
in use foi the purpose. The best of these are 
animal (bone) charcoal and spongy iron. What- 
evei the material used in a small filter, it 
requites frequent cleaning, say every six months, 
owing to the accumulation of filth upon its sui- 
faee Jt is neglect of this precaution that renders 
domestic filtiation mostly a snare and a delu¬ 
sion, the filtered water being often, despite its 
cleaner appearance, more seriously impure than 
before filtration. In cleaning the charcoal it 
should be well washed and then spread out on 
a tray and either exposed to bright sunlight 
for a few hours or baked in an oven. If the 
charcoal is used in the block form it should be 
w r ell brushed occasionally. 

Storage of Water. —If water intended for 
dunking purposes be stored the cisterns should 
be of slate, iron, stone, glass, oi brick lined 
with Portland cement Lead should be avoided 
as far as possible, although indeed many waters 
have little oi no effect upon tarnished lead. If 
existing lead cisterns are repaired the bright new- 
lead should be exposed to the water for several 
days and a considerable volume of water passed 
through the cistern before any is used for drink¬ 
ing purposes. The use of lead must, however, 
in any case involve considerable risk to the 
eonsumei. Zinc is also acted upon by water, 
and may produce metallic poisoning. Galvan¬ 
ized iron is objectionable for the same reason, 
and, like wood, is not durable. If iron cisterns 
are used they should be thoroughly coated with 
boiled linseed oil before they are painted. A 
wash of Portland cement, renewed every year, 
also affords an excellent protection for iron, if 
carefully applied. Portland-cement concrete 
(C parts gravel and broken stone to 1 part best 
cement), if properly mixed, is an excellent ma¬ 
terial for the construction of water-tanks. The 
tank must be cleaned periodically, and this will 
be greatly facilitated if it be made either round 
or with rounded corners. All storage tanks 
should be easy of access and should be pro¬ 
vided with good, close-fitting lids. 

Action of Water upon Metals. — Refer¬ 
ence has already been made to the fact that 
many w-aters exercise a solvent action upon 
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lead and zinc. Copper is also liable to be 
attacked, whilst the action of ordinary waters 
upon iron is a very familiar observation. 

The greatest importance attaches to the action 
upon lead and iron, since the pipes used for the 
conveyance of water are commonly made of one 
or other of these metals. All waters act upon 
iron unless deprived of their dissolved oxygen 
and carbonic acid gas. Iron pipes require there¬ 
fore to be thoroughly coated with a good pro¬ 
tective paint. Wrought iron is usually more 
rapidly affected than cast iron. 

The action of water upon lead is usually much 
slower than upon iron. The danger lies, how¬ 
ever, in the fact that lead is a cumulative poison, 
so that the continued drinking of watei con¬ 
taining only traces of lead may eventually give 
rise to serious lead poisoning. Watei s differ 
greatly in their effect upon lead, some being 
practically without solvent action. As «t gene¬ 
ral rule, soft waters, especially if impregnated 
with peaty matter, attack lead much more 
readily than hard waters The latter, if m the 
early stages when the lead is new they exert 
a solvent action, tend to coat the lead with a 
deposit (basic lead caibonate) which protects 
it from further action. Waters that exercise 
an unduly great solvent action upon lead may 
be improved in tins respect by treatment with 
finely divided carbonate of lime, i.e. by mcieas¬ 
ing then temporary hardness. 

Water for Industrial Purposes — The 
industrial uses of water are many .mil varied, 
the most general and important being its use 
for the production of steam Othei uses that- 
may be referred to here are its use foi cleansing 
purposes in the laundry and textile factory, and 
its uses in the brewery, tannery, and sugai 
factory. 

Water for Steam Raising —Tt has already 
been indicated that water for this purpose should 
have a low content of dissolved solids, especially 
of hardness-producing solids, and should not 
contain free acid. Unsuitable water may cause 
corrosion of boiler plates and formation of de¬ 
posits (‘ boiler scale’ oi ‘crust’), which not only 
may lead to explosions but cause a serious 
lowering in the heating efficiency of the boiler. 

Waters that are rich in dissolved oxygen and 
carbonic acid have a slow corrosive action on 
iron, which is increased if chlorides are also 
present. This action is most pronounced in 
the case of boilers that are not in continual 
use. Magnesium chloride is a particularly det¬ 
rimental ingredient in this respect, since at 
high temperatures its solutions tend to liberate 
hydrochloric acid, which is carried away by 
the steam and may do further mischief in the 
steam pipes and valves. Iron plates are also 
corroded by waters that are of acid reaction 
owing to the presence of peat or other causes. 

The boiler scale that arises from the use of 
ordinary fresh waters consists chiefly of car¬ 
bonate and sulphate of calcium. If the latter 
is relatively abundant in the water, the ‘scale’ 
is usually much harder and more difficult to 
remove than when it consists chiefly of car¬ 
bonate. Attempts are frequently made to pre¬ 
vent the formation of scale by adding different 


substances (‘anti-incrustators’) to the water. 
A great variety of materials have been used 
for the purpose, including carbonate of soda, 
common salt, tallow and fatty oils, paraffin oil, 
and charcoal. This method of treating the 
water is, however, not to be recommended, and 
it is far better to soften the water (see later) 
before it enters the boiler. 

Water for Brewing Purposes. —For the manu¬ 
facture of beer or other beverages, a drinking- 
water of the highest excellence is required. The 
water must be free from decomposing organic 
matters, or it will tend to give rise to putrefac¬ 
tion and growth of moulds during the steeping 
of the barley upon the malt floors, and may 
subsequently interfere with the purity of the 
yeast fermentation. The keeping quality of the 
beer may also be seriously impaired Water 
from springs or deep wells is usually prefeired 
to that from any other source The class of 
beer to be brewed determines whether a hard or 
soft water will give the best results The rela¬ 
tive richness in sulphate of lime of the well 
waters of the New lied Sandstone around Bur¬ 
ton is commonly regarded as one of the factors 
of linpoitance in determining then excellence 
for the production of pale ales For stout, 
porter, and the darker-colouied beers, on the 
other hand, a soft water is commonly preferred 

Water for Laundry or other Washing Purposes 
—The essential of a good laundry water is that 
it shall be clean and soft The consumption of 
soap can then be reduced t-o a minimum, and 
its cleansing power more efficiently utilized. 
With a hard water, not only is the consumption 
of soap increased, but the soap gives rise to a 
deposition of insoluble lime- salts on the tin cads 
of the fabric under treatment, and thereby 
lendei- the removal of dirt more difficult This 
is also a factor of considerable importance in 
bleaching and dyeing. 

Methods of Softening Waters. — It- lias 
previously been explained (see art. Water) that 
the ‘hardness’ of waters is due mainly to the 
presence in solution of calcium and magnesium 
compounds The ‘softening’ of water thus in¬ 
volves the removal of these substances from 
solution, and the processes used are directed 
mainly to this end The most widely-used pro¬ 
cess is that first introduced by Dr. Clark of 
Aberdeen m 1841, and still commonly called 
by his name. This process consists in adding 
lime to the water, whereby the soluble bicar- 
bonates of lime and magnesia are converted 
into the normal carbonates. These are in¬ 
soluble and therefore separate out, and are 
removed either as sediment or 1 by filtration 
The following equations indicate the essential 
nature of the chemical changes involved in the 
process — 

Ca(HC0 3 ) 2 + Ca(OH)a = 2CaC0 3 + 2H 2 0 

Calcium Slaked lime Calcium Water 

bicarbonate carbonate. 

MgfHCOah + Ca(OH )2 = MgC0 3 + CaCOj + 2H 2 0. 

Magnesium Magnesium 

bicarbonate. carbonate 

The amount of lime required to soften the 
watei may be determined in a small measured 
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portion of the water by adding to it lime water 
from a graduated vessel, with frequent shaking, 
until it is found to give a yellow or brown 
colour with a solution of silver nitrate. 

Clark’s process is obviously limited to the 
removal of hardness due to the presence of 
bicarbonates (‘ temporary hardness ’), and indeed 
does not effect this completely if magnesium is 
present. It does, however, remove iron com¬ 
pounds and a good deal of the organic matter. 

The removal of ‘ permanent ’ hardness (i e. 
hardness due to the presence of sulphates and 
chlorides of calcium and magnesium) is a more 
difficult problem and has not yet found so ideal 
a solution. If the water is required for drink¬ 
ing purposes the costly process of distillation 
must be resorted to for the removal of perma¬ 
nent hardness, although simple boiling will 
piecipitate the carbonates and thus destroy the 
‘temporary’ hardness. Distilled water is very 
tasteless and insipid, but this objection can be 
largely removed by passing it through a filter 
of bone charcoal. 

If the water is required for steam-raising or 
washing purposes only, it can be completely 
softened by the addition of a suitable quantity 
of either carbonate of soda 01 soap. These 
materials precipitate the calcium and magnesium, 
no matter in what forms they aie present in 
tlie water, in the form either of carbonates or 
of combinations with the fatty acids of the soap 
The following equations indicate the nature of 
theihanges involved — 

(’aCb + NasCCb - OaC0 3 + *2Na01 

Calcium Soil i tun Calcium Sodium 

ililotidc, carbonate, caibonate, chlonde, 

soluble soluble insoluble soluble 

CaS() 4 + 2NaC 18 H w O.> = Ca(C JH Hr,0,)o + Na,S0 4 
Cali mm Sodium stearate Cali nun Sodium 

«ulj»hat<, (soap), stearate, sulphate, 

soluble soluble. insoluble soluble 

The defect of this method of softening is that 
although the lime and magnesia are thrown out 
of the water, the acids (sulphuric and hydro¬ 
chloric) with which they were combined (as 
sulphates and chlorides) remain in solution m 
combination with the soda (as sulphate and chlo¬ 
ride of soda). These soluble ‘salts’ impart a 
saline taste to the softened water which renders 
it useless for drinking purposes They do not 
give rise to ‘scale’, however, m boilers, and 
hence the water thus softened is greatly im- 
pioved for steam-raising purposes. The soften¬ 
ing is more complete if a little caustic soda be 
used along with the carbonate of soda Water¬ 
softening preparations usually consist of such a 
mixture, or of an admixture of lime with car¬ 
bonate of soda. 

It will usually be desirable to soften boiler- 
feed waters if their hardness is equivalent to 
more than about 10 parts of carbonate of lime 
per 100,000 parts of water, as otherwise the 
rapid accumulation of ‘scale’ will necessitate 
very frequent inspection and cleaning of the 
boiler. [c. c ] 

Water Weed, Water Pest, or Cana¬ 
dian Pondweed (see Anacharis canaden¬ 
sis), is, as all its names imply, a troublesome 


creeping perennial aquatic. It grows so rapidly 
and spreads so extensively that serious trouble is 
caused in ponds, lakes, canals, and sluggish rivers 
—navigation is interfered with, and angling as 
well. From Canada this pest has been intro¬ 
duced into Britain, where its spread is assured, 
not at all by seed, but solely by propagation 
from leafy shoots To start with, a poition of 
a shoot settles down in the mud, where it strikes 
root, grows, and multiplies, ultimately forming 
a sward of bottom vegetation. By and by, long 
shoots grow up from the bottom and branch out, 
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becoming a forest of herbage, effectually block¬ 
ing any waterway. The shoots are easily recog¬ 
nized by the whorls of simple, undivided, semi¬ 
transparent leaves. They are stiff and brittle, 
so that pieces readily detach, and float- away to 
found new colonies at a distance. 

At times, the weed is little in evidence, for it 
is forming the sward of vegetation at the bottom; 
but every four or five years, when the long 
shoot-s grow up and become rampant, the pest- 
lorces itself upon our notice. It is almost hope¬ 
less to exterminate the bottom herbage, which 
is the real source of the evil. We can, however, 
remove the long water-shoots, thus curtailing 
the blocking power and the spread of the weed. 
It is important to burn all the shoots removed 
—tender treatment is far too risky when we are 
dealing with growths so tenacious of life and so 
ready to propagate as the shoots of Water Pest. 

[a. n. m‘a.] 
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Water-weed Cutters.— The best form of to one of the shrouds, there is a circular rack 
weed cutter is that where two wavy-edged blades which gears with a small toothed wheel or 
are attached to a pole or shaft, forming a V-angle pinion r so placed as to take the weight of the 
at the lower end. The blades are set horizon- water off the axle of the wheel and thus reduce 
tally, and when worked with a jerking action the frictional resistance between the axle and 
readily cut weeds and clear themselves. Any its bearings to a minimum. Jn the lower part 
attempt to use modifications of the ordinary mow- of the wheel the buckets move in the opposite 
ing-machine knife with fingers has failed, be- direction to the stream in the tail-race. Hence 
cause the weeds cannot be cleared. Weed cutters the wheel should be kept clear of the tail water, 
for use in narrow streams have no mechanical for if otherwise, it would interfere with the free 

flow of the stream, 
causing a resistance 
and a loss of effi¬ 
ciency . 

The efficiency of 
a wheel is the i atio 
of the useful work 
done by it to the 
energy of the water 
which is expended 
in doing it Let h, 
m feet, be the total 
fall fiom the free 

Weed Outtei operated by hand-power machine fixed in boat or punt level of the wat< r ill 

the head-ra< e to the 



parts, but die made light enough to be woiked 
with ban i, like a lake. For Jargei streams a 
simple glaring gives a reeiprocatorv action to the 
cutter when operated by a man, anothei man 
rowing to take the boat foiward For nveis 
and lakes, a t utter is placed on either side of a 
steam-driven boat, a small petrol engine being 
used to operate the cutters With these, 5 a< 
of thick weeds may be cut per hour. On the 
Nile and in .Nigeria, where there is gre.it sudd 
growth, the weed euttei is used in conjunction 
with a vertical sudd cutter. A great advantage 
of the weed < utter as made by Saunderson is that 
the propulsion and steerage are peT formed by a 
pair of paddle wheels at the real, which also clear 
away the cut weeds. [w .1 m.] 

Water-wheels. —Water-wheels, as distin¬ 
guished from turbines, are large vertical wheels* 
which are made to rotate about a horizontal 
axis by water falling from a higher to a lower 
level. There are three distinct types of water¬ 
wheel, viz. the overshot wheel, the breast wheel, 
and the undershot wheel. 

Overshot Wheel. —In this form of wheel, 
a vertical section of which is shown in fig 1 , 
the water acts mainly by its weight, though a 
portion, usually about a half, of the kinetic 
energy of the entering water is also utilized. 
The water from the penstock or head-race a 
passes over the wheel through a sluice or ad¬ 
justable gate s, and falls against and into the 
buckets at a little distance beyond the summit 
of the wheel, and at from 1 ft. to about 2 ^ ft. 
below the surface of the water in the head-race. 

The buckets are formed in the rim of the 
wheel, which consists of a cylindrical sole plate 
B, and two annular disks or shrouds c with a 
number of vanes or partitions between them. 
The vanes thus divide up the rim into a number 
of compartments, callea buckets. If r is the 
radius of the wheel in feet, the number of 
buckets is usually from 5r to 6r, and their 
radial depth from about 10 to 15 in. Around 
the rim of the wheel, and bolted (in segments) 


suiface of the water in the tail-race , and let w, 
in pounds, be the weight of water deluded to 
the wheel pel minute Then the eneigv ex¬ 
pended pel minute 1 would be w 11 foot-pounds 
Of this available energy, howevei, .1 portion 
would he lost m consequent e of the wheel di^- 
tbulging at a higher level than that of the sur- 
fa< e of the tml-itur, another portion would be 
lost at entrance to the wheel, and a fuithcr 
poition would be lost m overcoming the fin- 
tional resistances of shaft, geamig. \e 

Let //{ be the average height, above the tail 
watei at winch the buckets dischaigc, and h l 
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the depth below the surface of the water in the 
head-race at which the water is received in the 
buckets, then the portion h 2 of the available 
head 11 would be wholly lost; and of the part 
only a half, at most, would, theoretically, be 
available for doing work. Hence the efficiency 
of the wheel could not be greater than 

e _ W(H - _ Jh _ h y 

WH ' H 2 H* 

This is called the hydraulic efficiency, and is 
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greater than the actual efficiency since it neglects 
losses due to the friction of the shaft, &c. Now 
the peripheral velocity of an overshot wheel 
should not be greater than 6 ft. per second (it 
is usually from 4 ft. to 0 ft. in practice), as a 
greater velocity than this would result in a 
waste of water from the buckets due to centri¬ 
fugal force. Further, the most economical velo¬ 
city, v say, with which the water should 
elite.* the buckets is twice the peripheral 
velocity of the wheel, or say from 8 to 

12 It. per second. Uonce h x — —- should 

bo flow ( - 8 ^ = 1-0 ft. to (ls f =*2'25 ft., 

64 64 

and the diameter of the wheel from 
about n - 1 ft. to H - 2| ft. 

The actual efficiency of the wheel is 
somewhat less than the hydraulic effi¬ 
ciency e, as given m the equation, and 
usually vanes from about 0 7 to 0 8 
lienee the horse-power of a wheel work¬ 
ing under an available head of H feet 
and using w pounds of water pci minute 

if WH t W H 

will be from 0 / , to 0 8 - 

38000 33000 

In lion wheels the vanes are cmved, 
and m one piece, as shown m lig 1 , but 
in wooden wheels the vanes aie m two 
pieces, as shown in lig 2 , one pait, ah , 
being ladial and efpial to about half the 
radial depth, /(/, of the buckets 

The chief ad vantage of overshot whet Is 
is their high efficiency, and paitieulaily in the 
time of drought, as the buckets, being then 
only parti} tilled, dischaige at a somewhat 
lowt‘i aveiage level than in times of flood Its 
mam disath ant-age is due to its t datively laig<‘ 
dianu tei and cost of construction Furt-hei, in 
consequence of its slow pel ipheial velocity it 1 .m 
onl} bo used advantageously 
foi (lining slowl}-nio\ mg 
machinery, m which case i( 
is \cry suitable for available 
heads of from 10 to 50 ft, 
and a watei supply of from 
4 to about 25 on ft per 
second. Overshot wheels of 
much greater diameter than 
50 ft., however, have been 
constructed — the wheel at 
Laxev, in the Isle of Man, 
probably the largest ever 
constructed, being 72 ft. 6 
in. in diameter—and instead 
of the power of the wheel 
being taken from the rim, 
as in the above example, it 
is sometimes taken from a 
toother wheel, or a crank, keyed on the axle. 

Breast Wheel. — A vertical section of a 
wheel of this type is shown in fig. 3. The water 
enters the wheel at, or a little above, the level 
of the axle, through guide passages in the front 
of the penstock; the supply being regulated by 
a sluice s, which is adjusted automatically by 
a centrifugal governor driven from the wheel. 
Between the bottoms of the buckets and the 
cylindrical sole plate m there is a passage which 


allows air to escape from, or enter the buckets 
as they ;ne being filled by water or emptied. 
The breast b tends to keep the water in the 
buckets right down to the level of the tail 
water, when it escapes with but little velocit}. 
The buckets, as they discharge, are moving in 
the same direction as the tail-water stieam, con¬ 
sequently they may be drowned or submerged 




Fij: 'i Bi<*«.st Wheel 

without causing <iu \ intei feienc< with the stream 
Foi (Ins reason bieast wheels ma} he used wheie 
then* aie considei.ible Ihutuations in both the 
head-iate and t.id-iace levels. In iliis lespect, 
thciefoic, they have an advantage user over¬ 
shot wheels Bieast wheels, liowevei, are not. 
so of'‘. lent as oveisliot wheels working under 
favourable conditions, as the < learance between 
the breast and the wheel, which foi practical 
reasons cannot be less than about .] to £ m , 
entails a loss of watei which vanes fie*. 10 to 
15 pci cent of the whole supply In addition 
to th is loss of eneigy theie is a loss at. cn- 
tianee, a loss due to the lesidual velocity in the 
watei as it leaves the wheel, and looses due 
to the fnction between the wheel and cuib, to 
journal friction, Ac. These various losses have 
the effect of reducing the efficiency to about 
50 per cent in the case of small wheels and to 
about 70 per cent m the case of large, well-con¬ 
structed wheels. Breast wheels which meive 
the water at a much higher level than the axle 
are called ‘high-breast wheels’, and wheels 
which receive the water near the top and rotate 
in the same direction as breast wheels but 
have no breast or curb are called ‘pinch-back 
wheels \ 

Undershot Wheel. —In this type of wheel 
the w*ater is received near the bottom and acts 
entirely by impulse. A simple type of under¬ 
shot wheel is shown in fig. 4 Tt is a wooden 
wheel, with flat vanes or floats set radially 
between two annular disks or shrouds b. The 
water from the penstock a issues in the form 
of a rectangular stream, the depth of which is 
regulated by the sliding sluice s, and varies 
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from a minimum of 8 in. to a maximum of about 
20 in. in times of flood. These wheels arc made 
from 10 to 25 ft. in diameter, with vanes from 
24 to 28 in. deep, spaced from 18 to 24 in. 
apart. The maximum theoretical efficiency of 
these wheels is only 50 per cent, and the actual 
efficiency is still less, being usually from 35 to 
40 per cent. They are only used, therefore, 



where then* is an abundance of water power, 
notwithstanding the advantages they possess 
of being simple in construction and easily kept 
in repair. 

Poncklkt Wheel —A very much improved 
typo of undershot wheel is the Poneelet wheel, 
shown m fig. 5. It has curved vanes so de¬ 
signed as to receive the water from the pen¬ 
stock without shock and to dischange it m the 


tail-race without any velocity of whirl Theo¬ 
retically it may have an efficiency of 100 per 
cent, but practically its efficiency is from about 
60 to 70 per cent. 

Like other undershot wheels, the speed of 
rotation of the Poneelet wheel, as compared 
with overshot and breast wheels, is fairly high, 
and the wheel may be used to advantage, when 
the ‘ head ’ does not exceed about 6 or 7 ft., for 
such work as grinding corn, pumping water, 
&c., or where the application of the power does 
not reejuire a high velocity. [h. b.] 

Watson, Hugh, of Keillor (1789-1865). 
— ‘We all look on him as the first great ini- 
rover, and no one will question his title to that 
istinction. There is no herd in the country 


which is not indebted to Keillor blood.’ Such 
was William M‘Combie’s testimony regarding 
Hugh Watson and his work. Watson was born 
on his father’s farm of Bannatyne, near Newtjle, 
Forfarshire, and he became tenant of the neigh¬ 
bouring holding of Keillor in 1808. Polled cattle 
had been bred by at least three generations of 
his ancestors, and from Ins father he received 
foundation stock for a new herd. Not perfectly 
satisfied with these, he selected shortly after 
wards at Trinity Muir Market, Brechin, the ‘ ten 
best heifers and best bull’ lie could procure. (See 
art on Abkhdeen-Angus Cattle ) By rigorous 
selection and inbreeding lie then began to evolve 
a ty pe. Very little is known l egarding his eai ly 
methods, lie certainly put the best to the best 
so long as he received no checks fiom Natuie. 
In a bull Ins liking was a somewhat long-framed 
animal with a round barrel and good hind quar¬ 
ters No definite records have been obtainable 
in connection with the first twenty ycars of his 
operations His cattle at their best were superb, 
if some of their pedigrees were an intricate maze 
H e was a great exhibitor, but his fame rests on 
his grand bulls fiom Tarnty .lock to Old dock 
(1), and on a magnificent sin cession of females 
The most notable families of Koilloi ilcsc< lit aie 
the Kinochtry Pnneesses and Ennlys fiom Old 
Grannie (1), the Ericas from Beauty, and the 
.hits, liutlis, and Miss Watsons fiom Beauty of 
Tillyfour 2nd (1180), M‘Comities pm (base at- 
Keillor dispersion in I860. [j t t ] 

Watsonia. (Bugle Lily), a genus of \civ 
picttv South African bulbous plants (nat oid 
1 1 idea*) of old introduction, allied to Gladiolus, 
with long ensifonn leaves, usually tall stems, 
and floweis foi the most pait pink, scarlet, oi 
violet, one to a spatlie, and pioduced m .June 
and duly They should be giown in sandy loam 
and peat m pots foi gieenhouse decoration, but 
the flowers of plants kept in a frame from whu h 
frosts are excluded are finer. They are propa¬ 
gated by offsets or from seeds, and require a 
season of rest The species most generally culti¬ 
vated in gardens include IF. afctroides , IF. av- 
f/usta , IF densiflora , IF. hum cl is , IF. Mcriana 
and its vaiieties, IF. punctata , IF. rosea, and 
IF. stncti'flora. [ w. w.] 

Wavy Hair Grass. See art. Aiua. 

Wax is a term employed to denote a great 
many substances found m the animal, vegetable, 
and mineral kingdoms. They are all’of the 
nature of fatty matters, but more plastic and 
lustrous than simple fats. In this article wc 
have only to deal with beeswax, the product of 
the honey bee. For a long time the production 
of wax by the bee was wrapped m mystery, the 
general idea being that it was gathered outside 
by the bees and brought into the hive. The 
pollen (fertilizing dust) carried on the lnnd legs 
of the bee as it gathers nectar from the flowers 
was often confounded with it. Somewhere in the 
middle of the 17th century a Lusatian peasant 
roughly guessed that it was secreted by the bees 
from certain glands beneath the abdomen, and 
exuded in minute scales from between chitinous 
plates there. Thorley in 1744 confirmed this. 
Subsequently Hunter (1792) and Huber (1793) 
established it beyond all doubt. Since then the 
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subject has been investigated with the utmost 
care, and many wonderful facts obtained. 

In order to produce wax, the bees first gorge 
themselves with honey and then string them¬ 
selves by the legs in long plaited festoons from 
the top of the hive, remaining quiescent, but 
keeping up a strong heat. The wax then begins 
to exude from the abdominal plates in minute 
scales and is seized and drawn out by the hind 
legs of the bee, from which it is passed on to 
the fore legs to be salivated and wrought into 
wax fit for comb-building. The combs of the 
ordinary kind are about l in. thick, with hex¬ 
agonal cells and rhomboidal bases on each side 
of the midrib. Drone comb is about \\ in. thick 
Theie are about twenty-five worker tells and 
sixteen dione cells to each square inch, the ordi¬ 
nal v cell being } in and the drone cell r in 
measured acioss It takes the bee under normal 
circumstances to consume fiom 13 to 20 lb of 
honey m ordei to make 1 lb. of comb. Hence 
all up-to-date beekeepers now employ comb foun¬ 
dation (sheets of wax with the bases of the cells 
impressed on them), both for combs in the body 
box and foi sections in thcsupeis. In the combs 
thick, m the sections veiy tlnn, foundation is 
thus tun ployed It is of the utmost consequence 
to pin chase foundation from a veil-known and 
icspectuble dealei Tf it is adulterated with 
casein and other substances the bees may take 
to it, but it will sag, and bulge and break away 
in hot weathei, thus causing endless tumble 
The natural coloui of beeswax is a pale >ellow, 
but much depends on the pollen consumed with 
the honey —heather yields a. white wax, sainfoin 
an mange-coloured wax. The sides of the cells 
are genciully pure wax, but the < overmgof bioad 
cel Is is mixed with pollen. The constituents of 
wax are carbon, 80*20; hydrogen, 13 14, oxygen, 
0 30 per cent. Its sp gr is 000 to *90T>, it 
Incomes plastic at 85" F and melts at 145 to 
150 F. All odd combs and bits of wax should 
be carefully collected and the pure wax extracted 
therefrom. A xery simple w*ay of doing this 
is to expose it in a fine wire-meshed tray over 
a pan of boiling watei. When the watei m the 
pan tools, it will be covered wuth a cake of wax, 
the tray retaining the refuse Other and better 
methods are by the Solar and Gash w*ax ex¬ 
tractors. [r. m‘( ] 

Wax Moth (Achroia grisclla ), one of the 
worst pests of the bee-hive The moth is of 
a pale- yellow colour of a satiny sheen, and 
appear* in June and July. Its presence in the 
hive is generally a sign of neglect See Achroia. 

Weasel (Mustela vulgaris or Putorius ni¬ 
valis), a common Carnivore m the same genus 
as the stoat and the polecat. It is smaller than 
either of them, and is readily recognized by the 
.shoit tail, which has no black tip as in the stoat. 
A male is usually about in. long in the body, 
with a tail of 2k in.; fora female the dimensions 
are about 7 and 2 in. In some cases the weasel 
turns paler in winter, but there is no marked 
seasonal change, such as occurs when the stoat 
becomes an ermine. The colour is reddish-brown 
above, white beneath, and brown in the tail. As 
to its habits, the weasel is an active, courageous, 
pertinacious animal, running swiftly, climbing 


and swimming well, persistent in its pursuit of 
field voles, moles, rats, mice, and with an un¬ 
deniable partiality for young birds. It is said 
to litter twice (rarely thrice) a year, producing 
after about six weeks’ gestation foui to six young 
ones at a birth. The young are exceedingly 
playful, and the mother defends them with 
ferocity. The weasel is common through Eng¬ 
land, Wales, and Scotland, but does not seem to 
occur m Ireland. Its practical importance is 
indubitable, foi it is one of the natuial enemies 



>1 voles and othei indent pests. It does ida¬ 
tively little damage to game and should not he 
molested A common Scotch name foi the weasel 
is ‘ whittl'd’, and the smaller lemale is sometimes 
called a ‘cane’. [j. a. t.] 

Weather, Influence of on Crops.— 
Apart horn considerations of climate, the weather 
exerts a constant and paramount influence on 
all «fops It is si nicely too much to say that 
it is the most important factor m detei mining 
the yield, and the quality, of every product 
of the soil, be it agricultural or hoi ticultural 
The influence of the weather begins toailect crop 
prospects before the seed is deposited, and con¬ 
tinues to do so until the harvest is secuied It 
even extends further, for it affects the condition 
of corn in the rick, and ma> be the cause of a 
rough and damp, or of a bi lght and dry, sample 
In considering the effects of the weather 
upon crops, the influences of frost, changes of 
temperature, or rain upon the land cannot be 
ignored. They are, in fact, most important, for 
host is one of the best tillage iinplemei ts, and 
alternations of wet and dry help to mellow the 
ground. The skilful farmer endeavours to act 
in accordance with the changes of the weathei 
—ploughing up his land m anticipation of host; 
and* timing his harrowing, rolling, and sowing 
m such a way as to utilize the changes they 
produce in the texture of the soil. It s, how¬ 
ever, principally after the seed has been sown 
that the weather influences production. If seed 
is deposited in a dry, and perhaps cloddy, bed, 
and the weather continues harsh and dry, ger¬ 
mination is sure to be slow and irregular; and 
after a few weeks of such conditions, hope 
begins to languish, and partial failure becomes 
at last inevitable wuth all crops. 
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It may, however, be observed that good land 
is less injuriously affected by bad seasons than 
poor, thin, and weak land; and it is equally 
true that well-manured and well-farmed laud 
will stand drought or bad weather better than 
imperfectly cultivated and impoverished land. 
Farms which are acknowledged to be thoroughly 
well managed often escape attacks of rust or 
blight to a remarkable degree. Their wheat 
keeps its colour while surrounding fields are 
turning yellow; their spring corn continues to 
flourish and their roots to thrive, when on 
neighbouring farms the barley and oats look 
pinched and thin, and the turnips and swedes 
are patchy and stunted. Both may be suffering 
from drought or cold tains, but the power of 
lesistance and leserve force in the one is far in 
excess of that of the other. 

On the other hand, a beneficent change in the 
weather produces a wonderful change m crop 
prospects. A cold and backward spring may 
have given rise to anxiety, but a warm and 
genial June may, as has been truly said, put 
all m tune. A backward spring is not alto¬ 
gether to be deplored, and is even preferable 
to too forward a season. It is as the season ap- 
proa< lies its culminating point that the weather 
is watched with the greatest solicitude. When 
the grass is down for haymaking, when the 
wheat, barley, and oats are fully shot out into 
eais; when heavy crops are liable to be laid 
flat by tempest, or torn by hail, or rendeied 
unfruitful by night frosts—this is the penod 
in which the fanner’s anxieties with legard to 
the weather are at their height, ami continue so 
until the harvest is gathered m 

What is called an ‘all-round good season’ 
is lare in the' British Isles. Most years seem 
to possess a distinctive character Some arc* 
droughty, while otheis are wet ; some are extia- 
ordinai lly hot, while others arc abnormally cold, 
some are suitable for grass and roots, while 
others are good for corn It is seldom that we 
meet with a season which favours all crops, and 
for this reason estimates of yields should always 
be discounted. An experienced fanner m North¬ 
umberland once expressed his opinion to the 
writer that he considered he lost his entire crop 
through unfavourable weather once in seven 
years—if he allowed a discount of about 14 per 
cent. If we take the root ciops as an example, 
it is probable that in southern England it par¬ 
tially fails about every fourth year. Grass is 
also uncertain, although it has been truly said 
that it always grows well once in a year. Per¬ 
manent grass, indeed, escapes many weather 
nsks, ana this is one of its strongest points; 
but roots suffer alike from drought ana over¬ 
much wet, as well as from early frosts, which 
stop their growth. Corn crops are, on the 
whole, less subject to extraordinary fluctua¬ 
tions in yield than either grass or roots; and the 
annual reports as a rule vary above and below 
average, within rather narrow limits. Barley 
is the most susceptible of our cereal crops, as 
its value depends so much upon its quality. It 
suffers from a late spring, but still more from 
continued rain after it has eared. It is easily 
thrown down by tempests, and never recovers 


from the effects of frosty nights before harvest, 
which are not uncommon. A promising crop 
of barley may ‘go off’ in a single night; and, 
after cutting, the hopes of the grower may be 
dashed by untimely rain, which deprives the 
crop of its brightness, stains it, and reduces its 
value often by ten shillings a quarter. 

[j. Wr J 

Nothing is more certain than that as know¬ 
ledge of weather data accumulates, the farmer 
will be greatly benefited. The effect of the 
autumn rainfall, percolation, and wastage of 
nitrates on the subsequent, wheat crop has been 
clearly demonstrated at Kothamstcd by Mr. A. 
I). Hall. The following figures referring to rain¬ 
fall alone are sufficient proof that a wet autumn 
and wintei must be followed by a diminished 
crop of wheat, other things being equal.— 


Comp vrison of 10 Wettest and 10 Driest Winters 
(1832-1902), Roth a m stki > 



10 W CtteRt. 

10 Di lest 

Rainfall, Nov. to Feb 

inclusive 

13*01 in. 1 

f> 79 m 

Average eiop pei acre, 
7, 8 

Riots (», | 

20 2 bus. | 

31 9 bus 

That (he converse 

holds m 

the ease 

of a div 


winter is well shown by the year 1904-f), when 
the autumn rainfall was 7*81 in., as compared 
with 1903-4, when it was 17*89 m , while tin* 
ciop of 1903 was 2 2 bus. above the average of 
the previous ten \ ears, and (> bus above the 
aveiage of 1901. I)r Shaw* has shown that tin* 
luinfall of a gioup ol counties in the south-east 
of England is directly and proportionately con¬ 
nected with the wheat crop Di Nansen has 
demonstrated that the temperature of the Gulf 
Stream off the Sogne Fiord m May is «t fairly 
exact guide to the general weather conditions 
and the crops in Norway in the following year; 
and the wntei has collected evidence to show 
that the pounds of most numerous and fewest 
spots on the surface of the sun aie guides to 
the earlmess and lateness of the hai vest m some 
parts of England and Scotland 

Mr. Tb II Hooker (Journal of Itoyal Sta¬ 
tistical Society, January, 1907) has stated that 
not only is the yield of crops influenced by 
the character of the weather during the grow¬ 
ing period, but the weather at seedtime affects 
the harvest; and Mr. E. P. Sandstcn, Wisconsin, 
by means of elaborate investigations, finds that 
temperature and other climatic conditions dur¬ 
ing the summer and autumn preceding flower¬ 
ing of fruit trees have much to do with the time 
of llowermg. 

The effect of sunlight upon crops is un¬ 
doubtedly very great, but the available data 
are scarce. A comparison of the hours of sun¬ 
light in a very good grain year (1874) with a 
very poor year (1877), near Paris, gives the fol¬ 
lowing figures (from March to July):— 



1874 

1S77 

Total sunlight 

6021 hours. 

6008 hours. 

,, heat , 

2096 deg. 

2053 deg. 

„ evaporation 

582 mm 

508 mm. 

,, rainfall 

166 mm. 

207 mm. 
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The excess of heat and sunlight in ]874, the 
good year, is well marked. 

When ‘heat constants’ are worked out for 
many places, agriculture may be considerably 
affected. For example, the Common Syringa, 
which blooms as early as 29tli April at Giessen, 
and as late as 17th June at Upsala m Sweden, 
requires for its full maturity, and receives, the 
same amount of heat or ‘ insolation sum ’. An 
insolation sum is the daily excess above freezing 
of the maximum temperature observed when the 
thermometer is exposed to direct sunlight. At 
Giessen the Syringa required 1433 deg. and at 
Upsala 1482 deg. From such a demonstration 
we may assume that if the heat constants for 
agricultural plants are known and the insola¬ 
tion sums of different districts are determined, it 
will be possible to introduce successfully foreign 
crops in districts where their growth has not 
hitherto been attempted. Those, howevei, are 
more climatic than weather factors. A greater 
control over the crops as they are affected by 
the weather is promised by the successful effoits 
of the Meteorological Department in circulating | 
to farmers telegrams describing tin* probable 
weathei of the next twenty-four hours. 

In 1907 those telegrams sent to farmers weie 
successful in forecasting the weathei m 92 pel 
cent of the estimates, while onb 1 pci cent of 
the forecasts were total failures. Several fai mei s 
reported that the forecasts had sax cel them fiom 
sci iou.s losses. See also arts. Altitude, Expo¬ 
sure fit H O ] 

Weed in Cattle and Horses. The 
disease intended when persons speak of 4 weed 5 
will depend very much upon tin* district in 
which it occurs, and the term might well be 
dispensed with to save contusion It generally 
means a painfully swollen limb in which the lym¬ 
phatics .ire concerned. In horses it is known 
as inflammatoiy oedema, Monday morning leg, 
or lymphangitis (see Lymph angitis). Thoms 
and other foreign bodies may give rise to ae< l- 
dental inflammation and much swelling in tattle, 
when it is also called weed. Wasting from in¬ 
testinal tuberculosis and from Johne’s disease 
has been called weed, which in some counties 
is synonymous with wasting m a ‘waster’, 
‘skintcr*, or ‘rotten’ animal. [ii. i, ] 

Weeds are here considered under five heads: 
(1) Origin, (2) losses; (3) spread; (4) control 
and extermination; (5) most common arable- 
land weeds and most common grass - land 
weeds. 

1. The Origin of Weeds.— From the agricul¬ 
tural standpoint, weeds are all plants that inter¬ 
fere with cultivated crops to their detriment, so 
as to reduce the profit therefrom. Thus Char¬ 
lock is a weed common in corn, and Yorkshire 
Fog one common in hay and pasture. All seed- 
making weeds originate either from germinating 
seeds or from propagative bits of the plant body. 
Thus Charlock springs from seed, Pearl Grass 
(Bulbous Tall Oat) from a bit of the plant body 
often called ‘ the pearl ’, Couch from a bit of that 
part of the plant body often called the * creeping 
loot*, and so on. Crops do not differ from weeds 
in the mode of their production; thus turnips 
spring from seed, and potatoes from a bit of the 


plant body called ‘ tuber’. Take that most diffi¬ 
cult case, namely, the origin of ‘ natural grasses’ 
in pastures. Every one of these grasses ha« 
sprung up either from seed or from a propaga 
tive bit of the plant body in the land,—no othei 
source is possible. In addition to seed-making 
weeds there are the spore-makers, which are quite 
incapable of seed production; such are Ferns, 
Horsetails, and Mosses. All the spore-making 
weeds start either from germinating spoies, oi 
from propagative bits of the plant body. Thus 
we see that all weeds take their rise from seeds, 
from spores, or from propagative organs. Would 
we, then, reduce the multitude of weeds and 
minimize the loss they bring, we must use such 
means as we best can, to reduce the multitude of 
the weed seeds, spores, and propagative organs 
in the land, and take such precautions as will 
prevent contamination with such things. 

2. The Losses due to Weeds —Few realize 
what loss acciues to a farm, to an agrieultmal 
district, to a whole country, from the presence 
of weeds Take a very common case on a farm, 
a field overrun with the yellow Mustard weeds 
Charlock and Hunch. Experiment shows that 
the upkeep of these weeds has reduced the yield 
of ci op by 30, 40, oi even f>0 per cent Take again 
prexalent fungoid diseases in crops, such as (1) 
iingei-and-toe in turnips, (2) blindness in bailey 
and oats, (3) white rust m cabbag s These dis¬ 
eases can, in certain cases, be traced back t*> 
weeds as a source of infection—1 can be traced 
to Charlock and Hunch, 2 to Wall Barley, and 
3 to Shepherd** Puise. Considei furtliei such 
insect attacks on crops as (1) Tuinip fiy, (2) 
Mangel fly. The former is sometimes tiaceable 
to (diarlock; the latter to certain species of 
thistles. These weeds are the breeding-places 
of the Hies. 

Turn now to the eel worm diseases of crops, 
namely, tulip i not m corn, and certain forms of 
sickness m eloxei. The eel worms causing these 
diseases can be traced to the presence of such 
weeds as Yorkshire Fog, Buttercups, Plantain or 
Hibgrass, Black Bindweed, Spurrcy, &c. Thus 
weeds aie the breeding-places of eelwornis as 
well as fungi 

Weeds affect not only crops but stock. Young 
cattle aie sometimes poisoned by Meadow Saf- 
fi on, a weed of calcareous pastures. Even dairy 
produce is not exempt from their influence— 
witness the taints of the milk and the butter 
when the cows browse Garliek Mustard, Crow 
Garlick, Chamomile, &c. These example* taken 
together show that weeds diminish yield of crop, 
spread fungoid, insect, and worm diseases, poison 
stock, and taint dairy produce. That is to say, 
weeds not only diminish yield of the crop, but 
also depreciate its quality and add to the cost of 
production. 

3. The Spread of Weeds.— There are various 
agents of seed dispersal. The chief natural dis¬ 
tributors are moving air, moving water, and 
animals. Everybody knows thistledown. Well, 
this thistledown is but a tuft of hairs which 
acts as a sort of flying machine for the thistle 
seed. Moving air or wind is accordingly the 
most active disperser of such weeds as thistles, 
dandelions, ana docks,—in short, of all weeds 
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which have organs of flight, such as hairs or 
wings, connected with their seeds. 

Again, when heavy rains or floods come, seeds 
are washed away from all sorts of weeds; and 
these seeds, transported to long distances by 
rivers, are ultimately stranded, so that the mov¬ 
ing water lias introduced many new seeds. This 
explains how all sorts of weeds are found on river 
banks. Further, such weeds as Burdock, Cleavers, 
and Meadow grasses (Boas) have hooks or hairs 
connected with their seeds. When animals are 
passing, the hooks or hairs fix the seeds to the 
animals, and so dispersion is assured 

In addition to these disfubutors employed by 
nature, human beings aie m main ways respon¬ 
sible for the spread of weed seeds The fanner, 
foi example, purchases grass, clovei, and other 
seeds and sows them, thus mtioducing into his 
land w eed seeds, since commercial seeds are ne\ er 
perfectly free from weed nnpuiities If city 
manure is used, weed seeds arc ceitain to be pie 
sent, and so extraneous weeds are again mtio- 
dueed. Travelling mills and feeding cakes aie 
othei distributors often responsible foi unelean- 
ness Accordingly, to keep the land clean, all 
seeds must be carefully watched. 

It is sound policy to bum all weeds be,mug 
mature seeds, and all seeds belonging to weeds 
To put such tilings into the fanny aid man me 
is vntuallv to sow them on the land Keep the 
dung i lean is a good praetic.il maxim \gam, 
to plough mat me weeds into the land is a very j 
unsatisfaetoiy proceeding, foi sooner or latei 
some of the seeds buried wutli the plant-, may 
germinate and foul the land Even extia-deop 
burial and lapse of time is veiy risky, foi it is 
well known that seeds of Chailock and limn h 
will produce a hai vest of weeds when the\ aie 
brought to the stirfa< e, even though the land has 
lain many years under grass 

Some farmers have actually been known to 
seed then land with weeds, for they sow sweep 
ings of hay-lofts. Actual examination of hay 7 - 
loft sweepings shows that tilery usually contain 
more Yorkshire Fog and Soft Bionic than any¬ 
thing else- both of them mere weeds. 

Weeds, again, are sometimes sown unwit¬ 
tingly on the land among roadside scrapings 
In this way pastures have been ruined by the 
introduction of such wayside pests as creeping 
Silver Weed and buttercups. Such centres of 
weed infection as the roadside, the hedges, the 
ditches, and all waste ground m the neighbour¬ 
hood of the farm should be well attended to, and 
the plants on such centres should be regulai ly 
cut to prevent the spread of weeds 

We proceed now to notice briefly the spread of 

E erennial weeds, which is brought about mainly 
y the propagative parts of the plant. Like the 
weed seeds, these parts should be burnt or corn- 
posted. Nothing could be more favourable to 
the spread of perennial weeds than to throw 
these propagative parts into the manure heap, 
and then to apply the contaminated manure to 
the fields. As it is sound policy to ‘ keep the 
dung clean’ from weed seeds, it is equally sound 
to ‘ keep the dung clean ’ from propagative 
organs. The manure heap, then, should be 
the chief object of solicituae in preventing the 


spread of perennial weeds from their propaga¬ 
tive tugans. 

4. The Control and Extermination of Weeds 
by Cultivation. —To make land clean and to 
keep it clean is one of the main problems of 
practical agriculture in all countries. First note 
that any r weed whatsoever can be exterminated 
provided the nature of its growth is understood. 
The problem is to eradicate with minimum labour 
and at minimum cost Obviously, when extei- 
nnnation is the object, the weed should be at¬ 
tacked at the weakest stage of its growth. In 
every 7 seed-bearing weed, this stage, at which de¬ 
struction is most easy, occurs when the seed has 
germinated—then the whole available store of 
food has been exhausted m the formation of the 
seedling If we aie dealing with dicotyledonous 
weeds it is easy to recognize this moment of ex¬ 
treme weakness, which is marked by the appeal- 
anee of the two lirst leaves (cotyledons) above 
the ground, two or tlwee day's aftei, the seed¬ 
ling is at starving-point Now is the time to 
operate, and bury the seedling with the plough 
so that light has no access. Or we nun upioot 
with the hallow and cut, off the watei supply. 
The burying <u tin' uprooting of the seedling 
must inevitably kill it This is done m spiing, 
since that is the time at which seedlings aie 
mutually piodueed All the gernmiatn e seeds, 
howevei, do not germinate togethei and at oiu e, 
some sprout eailiei than othei s, and to eat eh 
the late-eomers, liairowing should be 1 epeated at 
mtei\als of two 01 three weeks. To destiny 
weeds, theiefore, they had best be attacked at 
I the seedling stage of growth. This same prin- 
1 dple may be applied m autumn If the stubble 
is cultivated immediately after harvest, so as to 
cause the weed seeds to germinate and produce 
seedlings, we may then attack and destroy as 
before VVintei frost will help us, and any sur- 
m\ois will readily he dispatched by cultivation 
in the spiing 

The ieal difficulty of eradication commences 
when we eome to deal with such plants as aie 
not to be caught at the seedling stage of growth. 
Annuals are easily disposed of, foi every yeai 
they pass through the seedling stage. So are 
biennials, since these appear as seedlings every 
second year, perennials also appear as seedlings, 
and when they do, are just as easily got rid of 
as any annual But it is an essential feature of 
a perennial that has passed through the seedling 
stage not to start anew 7 as a seedling eveiy year, 
noi yet every second year, many years must 
elapse before it dies away' and leaves us to deal 
with the seedling pun* and simple. How then 
are we to destroy, not a young and tender seed¬ 
ling now, but an old-established perennial? We 
must watch for that period of its life at which 
it is weakest Now every perennial weed keeps 
a reserve store of food; if we can catch the plant 
at a stage m its growth when this food is ex¬ 
hausted, and before it has had time to replenish, 
this is the weak moment for which we are on 
the alert. It is among the stubble in autumn, 
aftei- the grain crop has been removed, that the 
perennial weed is hungriest and weakest, for ere 
now much of its available store has been called 
upon to produce and maintain the new air shoots. 
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Tts half-exhausted resources have not been re¬ 
plenished, because the shade from the gram eiop 
has somewhat retarded the manufacture of re¬ 
plenishing food. Hence the time for attacking 
an established perennial weed is immediately 
after the removal of the gram crop; the plant 
is then at its weakest and the store of food most 
scanty. If we wait till spring, the store will be 
partially replenished, and eradication has then be¬ 
come correspondingly difficult. Although bury¬ 
ing or uprooting suffices for seedlings, removal 
and subsequent burning or composting are neces¬ 
sary m the case of perennial weeds, just because 
the exhaustion of the resei ve food is incomplete. 
If buried they would spring up again by utiliz¬ 
ing the food yet remaining, and if uprooted they 
would again strike root by using this same food 
stole This process of destroying perennials 
would be perfect if the removal were complete. 
Take, for example, the creeping pelennial called 
Couch. This plant invades new’ terntoiy bv 
means of its creeping undcigiound stem (loot- 
stock), 01 cieeping loot as the farmer calls it. 

I len< e, when tins plant is pulled by hand or har- 
io\v it bleaks, and lea\es behind just that pait 
fiom which the plant propagates anew 'Jake 
again a I>ock, which does not spiead horizon¬ 
tally, but merely descends vertically into the, 
depths of the land Everybody knows how apt 
it is to break and leave behind a propagative 
bit This lias evei been the difficulty with pei- 
ermials — the bits left behind The principle of 
getting weeds into a weak state is applied when 
shade ciops such as Lucerne and Vetches are 
grown to e.v bide the light fiom weeds Lucerne 
lengthens rapidly and forms a dense growth of 
linkage, greatly to the detriment of the weeds 
beneath The nop is cut sc\cral times during 
the summer, consequently the weeds have no 
time to seed, and are destroyed in large quantity. 

Let us i (insider then why we cut weeds, and 
wli.it are the effects of cutting Heie w’e are 
dealing m the first place wuth established annuals 
and biennials in the first year of then growth 
Though w T e amputate the weed abo\e the first 
lea\es (cotyledons), the effect is not to destroy, 
seeing that food and buds are left behind. In¬ 
stead, the dormant seeds develop into new r shoots, 
and several shoots take the place of one If 
tins first cutting is followed up by a second per- 
fonned upon the new shoots, and so timed that 
the resei \ e food is exhausted, death is tire result. 
Two cuttings may thus be used to destroy annual 
and biennial weeds, but for perennials the cut¬ 
ting, as will be explained, must be repeated often 
and m successive years The scy*the catches the 
annuals, but a hoe or a spud is required to get 
at biennials with their rosette of leaves upon 
the ground ('(insider again the plough as a cut¬ 
ting implement exercised upon the underground 
parts of established perennial weeds such as 
Couch. The ‘creeping root’ will be cut in pieces, 
each piece ready to develop into an independent 
plant Hence cutting by the plough favours 
the increase of perennial w^eeds. 

Now let us operate by cutting upon estab¬ 
lished weeds of any sort — say the Creeping 
Thistle—with the object merely to prevent seed¬ 
ing. Evidently we must remove the floral region, 


the part that bears the flowers. The question 
is, What is the best time to remove this region ( 
The convenient time for us is not necessarily the 
right time for the plant We must remove the 
floral region before the seed is npe, at a time so 
early that the part cut off cannot possibly matui e 
its seed. If we consult our own convenience wc 
may cut the thistle so late that the amputated 
part lying on the ground matures its seed, for 
after-ripening occurs on cut thistles as well as 
on cut oats, and if this ripening of the amputated 
part on the ground goes so far as to hung the 
seed to maturity, cutting to pi event seeding lms 
been in vain. In the same way the spoi c-making 
region may be removed fiom Horsetails to pre- 
| vent spread by spores. 

Instead of cutting implements, sheep may he 
used, for they browse down certain species of 
weeds, not only pi eventing seeding, but nibbling 
away the young parts so persistently that the 
| w'hoh plant dies fiom sheer exhaustion and 
| starvation. The important weeds browsed bv 
sheep are Ragweed, Hardhead, and Ox-eye 
Daisy Take Ragweed for example. Only {nit 
the sheep early to the pasture, and they will 
devour the young parts of this w'eod so greedily 
that by next year all the Ragweed wull have 
disappeared 

As yet we have described no thoroughly satis¬ 
factory plan for exterminating troublesome per¬ 
ennials Wc <an readily destroy their seedling-, 
when we get them, we can ‘diaw up 3 and weaken 
them under the shade of a gram viop, and then 
pai tially or almost totally’ lemove them by autumn 
and spring cultn at ion But propagative bits aie 
left behind by such cultivation, and the question 
lemauis, How can peienmals he leinoved com¬ 
pletely so that no piopagative bits of the plant 
hotly aie left behind / 

The piocess for the total destruction of a pei- 
onmal weed can he best exemplified in the lase 
of the common Blacken Eern The leaves of 
the Bracken are removed, the new leave- are also 
leinoved m successive years as fast as they’ ap¬ 
pear If this removal of leaves is continued foi 
three 01 four yeais, the Bracken dies completely 
— leaving no piopagative bit to continue the 
grow th Tins result is accounted for as follows. 
The reserve store of food is used for leaf produc¬ 
tion during a period of three or four years. By 
this time all food in resei \ ehas become exhausted, 
and the plant dies in toto from sheer starvation. 
The removal of the leaves has prevented the re¬ 
plenishing of the store, inasmuch as the green 
parts are the only workshops m which food can 
be manufactured. This plan of exterminating 
the most troublesome weeds, requiring as it does 
men, money, time, and patience, may he called 
the starvation or complete-exhaustion method 
Whenever a propagative bit of a weed is left 
behind, this process should be remembeied, as 
in such cases it will often pay 7 to apply it. We 
have now seen that the chief practical value of 
the starvation method is that it converts partial 
into total extermination. 

In conclusion, we note that it is quite possible 
to exterminate even the most troublesome weeds 
by the use of ordinary farm implements—the 
plough, the cultivator,and the roller, the harrow, 
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the hoe, and the spud. Besides general methods 
of cultivation, special plans are adopted for the 
destruction of certain weeds, such as drainage 
for Coltsfoot, Sedges, ltushes, and Horsetails; 
Liming for Spurrey; and spraying for Charlock 
and Hunch. 

5. List of the most Common Weeds —The 
common weeds of arable land are arranged m 
three classes 

(1) Annuals, (2) Biennials, (3) Perennials. 
Class 1. Annuals— 

CaKYOPH^ MACK*: 

Common duckweed (*S itellana media) 

Spurrey (Spergula to veusu s). 

Chfnopodiacka:— 

Fat Hen or (loose foot (Che nopod lum album) 

Com posit as — 

Scentless Mayweed (Matuiarui inodoia) 

Com Mangold (C/n g mint he mum segetum) 
Cioundsel (Seneno rulgaus). 

Annual Sowthistle (Somhus o/aaceus) 
Convolvclacka (Parasitic)- - 
Clover Doddu [('usmta Tnfolu). 

( / IUJC1KEK/E— 

Charlock (Sinapis urveuisus). 

Hunch or Wild Radish (Rujf/ainm Raphanistrum) 
Shepherd s Purse [Capsel/a llm so pasta) is) 

Field Pepperwort (Lrptdtum lam/n.tre) 
FCMARUCKA’— 

Common Fumitory (Fuviaria otfit malts). 

Git A mine A. 

Wild Oat (Avena fatua) 

Annual Meadow Grass (Poa amnia). 

Field Foxtail (Atopccui us agu'dt; s) 

ILLKCERRACLA; - 

Annual Knawel (S< la anthus annum) 

Lam at a:— 

Hemp Nettle (Caleopsis Tdrahit) 

Papaveka< ka: 

Field Poppy (Papai'>> R/<o>as) 

TOLYGONACK.E - 

Black Bindweed ( Polggon tnu Convolvnlus) 
Redshank or I’ersicaiia ( Polqqonum Petsicai m) 

Knotweed ( Poltpjouum avimlaie) 

H ancnoiila ola,— 

Corn Buttercup (Ranunrulu,s arrensis) 
ltUMACLA£— 

( Heavers (Caltitm A pa) me) 

Sc HOP l nr L A HI ACK *.— 

Field Speedwell ( Verona a agiestis) 

Yellow Toad-llax (/ana) la vnlgai s) 

Class 2. Biennials - 

Composite — 

Burdock (Arctium Lappa). 

Spear Thistle (Caiduus lanceola(us) 

Um BELLI FERA,— 

Wild l Jai rot (IMucus Caro(a). 

Class 3. Perennials— 

COMPOHIT.H— 

Creeping Thistle (Cardans arvensis). 

Coltsfoot (Tussilayo Paijaia). 

( Jon volvl lace as— 

Small Jiindweed (Convolvulus arvensis). 

Eg I i set ace a. (Spore-makers)— 

Field Horsetail (Kguisetitm arvense). 

(tKAMJNE/K - 

Couch (Tiititum irpens). 

Bent (Agrost is vulgar is) 

Lam at a: — 

Field Mint (Mentha arvensis). 

Umbel lifer a:— 

Goutweed (Aigopodium Podagraria). 


Urticacea:- - 

Great Stinging Nettle (Urtica dioica). 

Tire common weeds of grassland are arranged 
ill three classes. 

(1) Annuals, (2) Biennials; (3) Perennials. 

Class 1 Annuals— 

Cauyophyllace*— 

Mouse-eai duckweed (Cerasttum tnviale) 

Cram in fa,— 

Soft Bionic (/h omits mollis) 

LlNACFA,— 

Purging Flux (Lunnit uit/antu um) 

ScHorm I,\ui \ci- * 

\ cllow Hattie ( lit 11 nautilus nista galh). 

( ’lass 2 Biennials— 

Composite 

Speai Tlnstle (Cmdims lanceolatus). 

V M BELLI MR 1 -- 

W lid (’aiiot (Daunts Cinotu) 

Cl\ns 3 Perennials 

Coiciiic\ci./K - 

Meadow Satlion (Cofi/acum autumnafe). 

(’OMPOS1T.E— 

Creeping Thistle (Cmduus inrensis) 

Knapweed or Hardhead (Cmtainea mg)a) 

()\-eye Daisy (C/n gsanfltnnum Le titan (hemuin). 
Daisy (/idlus }>ercmii.s) 

Ragweed (Senecio Jaiobmt) 

1 )andclum (Tataraium ojfinnalc). 

Mouse-ear Hawk weed (Ilia at mm Pilosella). 

(’at, s-eai (Ih/podar) is uidicata) 

PI- KACF/l 
Sedges (Carev) 

Filicinfa (Spoie-making Plants)— 

Blacken (Ptais Agnihnu) 

({RAM INEA 

Yoikshm* Fog (IIolcus lunatus) 

Creeping Soft Grass (IIolcus mollis). 

Bent (A </> ostis vulgaris) 

Tufted Hair (Airu nrspitosn) 

Sweet Vernal (A nthoxanthum oiloratum). 

Couch (Tutuum lepens) 

Bulbous Tall Oat ( A ? r/ienaf/ierum avenaceum). 
Meadow Barley (Hmdeum pratense) 

.7unc\ci a. 

Hushes (.funcus) 

L\mata— 

Sell heal (Ptunvlla nilgai us). 

Lkujminose - 

Rcsthanow ((/nonis spmosa). 

Bt oom (Sm othamn us scopai ats). 

({or.se or Whin (Cle? eatopans) 

PLANTAGINACKA. 

Plantain or Ribgrass (Plantago lanceolata). 
Polygonacj-a- 

Common Dock (Rumex obtusifolius). 

Sorrel or Sou rock (Rumer Acetosa). 

Sheeps Sorrel (Rumex Aeelosella). 

PltlMULACE* — 

Cowslip (Primula vens). 

Hanunculacka:- 

Upnght Buttercup (Ranunculus aens) 

Creeping Buttercup (Ranunculus repens). 

Bulbous Buttercup (Ranunculus bulbosus). 
Rosacea:— 

Silver Weed (Potentilia anserina). 

Um belli fkka:— 

Cow Parsnip (11 evade um tiphondi/hum). 

Eartlmut (Conopodium, denudatum). 

Urticacka 

Great Nettle (Urtica dioica). 

Small Nettle (Urtica urtns). 

[a. n. m‘a.] 
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A Upright Buttercup (Ratiumulus at ns). 

1 Petal. 

2 Calyx 

11 Self Heal (Prunella vulgaris 

i. Cah \ 

2 Stamen 

( Ragweed [Sena in Jatobea 
i. Detached flower 

D. Knapweed (Centaurca nigra) 
i. Detached flowet 
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Wekds as Soil Indicators 

The weeds in a given district, or even on a 
particu] r farm, vary considerably according to 
the pn ailing soil The herbage, for example, 
on low-lying damp meadows will be quite dif¬ 
ferent from that on highly situated lields on 
the same farm, while the weeds of light sandy 
or calcareous soils will almost certainly be 
widely different from those on heavy clays or 
marshy land. So much indeed do the species 
of weeds, as well as the strength or otherwise 
of their growth, vary on distinct soils, that they 
are frequently regarded as indicators both of 
the typo and quality of the soil. To take an 
- xt rente example, a marshy plant like the Bul- 
i ush would not occur on a high, dry, light soil, 
while Spurrey is regarded as a sign of the 
absence of lime on light land While, howevci, 
some plants an* more or less confined to certain 
types of soils, many are so widely distributed 
without reference to soil that they cannot be 
regarded in any sense as hoi! indicators. ‘ It 
has ever been known that different wild plants 
alfeet peculiar soils. Thus, land on days, lime¬ 
stones, sandy tracts, and the mixtuie of these 
which we may teim loams, will each grow weeds 
peculiai to itself; and though some kinds of 
weeds will grow everywhere, yet a coirect ob¬ 
server may form very accurate notions as to the 
n.ituio and propel tics of a soil by examining its 
spontaneous vegetation '(Morton’s Cyclopedia of 
A gi multure, i8, r >(;) 

Grasses have been found to be particularly 
good soil indicators, but many of the more com¬ 
mon weeds of various natural orders aie espe¬ 
cially found on soils of a (ertain chaiacter It 
is probable that the chemical composition of 
soils has a greater influence than the physical, 
while it is well known that moistuie-rctaining 
capacity, the propoition of humus, the presence 
01 absence of lime, conductivity to beat, and 
othei factors, aie of very considerable linpoi- 
tancc in determining the flora which will liest 
flounsh on tin* soil of a distnct. 

It must be pointed out, however, that any 
list th.it can be given is not to be accepted as 
arbitraly and absolute, but rather as suggestne. 
A soil must not be held poor solely because a 
certain weed is found on it, nor rich or good 
merely owing to the presence of other weeds 
The character of a soil is mduated perhaps 
more by the manner m which the weeds glow 
than by the fact that they are pi esent—there 
is a wide difference between the occurrence of 
a few stray plants of Spurrey in a good arable 
held and the overwhelming quantities which are 
often found on light sandy soils in which lime 
is almost absent On good land, weeds tend 
to grow laige and luxuriant, as do cultivated 
crops, while on poor land they will often be the 
reverse; for example, thistles, butteicups, and 
cowslips only grow at their best on good land, 
being usually much smaller and even stunted 
on poor soils. 

Bearing in mind the reservations mentioned 
above, it may be stated in general terms that 
plants on sandy soils are calcifugex and xero- 
phytic , or are intolerant of lime and associated 


with a dry soil, weeds on calcareous soils aie 
associated with a demand for lime, and ‘the 
lighter calcareous soils are notoriously weedy’ 
(Hall), on loams, weeds are scarcely < haractei 
istic, such soils being more or less suited to all 
kinds of plants, though there are some weeds 
which especially indicate good rich soils, while 
clay soils are peiliaps generally less weedy than 
others, being close m texture, cool and retentne 
of moisture, though some species are particularly 
noxious on such land. Heavy clays are peihap.s 
subject to fewei weeds than any other < lass of 
soil, while caleaieous loams are characteiisticall v 
lich in the number of species which grow plenti¬ 
fully 

Having explained thus much the genetal way 
in which weeds are soil indicators, it wull be 
useful to give a suggestive list of species which, 
with the specified reservations, point to the 
t lasses of soils icferied to in each case below. 

on Good Loamy Sods 
Buttercups (Ran mu ulus bp.). 

Thistles (Cn icw s sp ) 

(‘oltsfoot (Tussdayo Farfvra). 

Stinging Nettles (Vrtita sp ). 

Cioundsel (Senecto rulyai i.s). 

(ioosefoot oi Fat Hen {Cltenopodiam album) 

('leavers (Galium Apariue) 

Dandelion (Taraxacum officinale). 
duckweed (Stellai la media). 

Annual Sow-thistle (Sondtus ofn areas) 

Scarlet Pimpernel (Auayallis arveiisis) 

Fumitory ( Fumaiui officinalis). 

Corn Cockle (Ayrostevima Gi(ftayo). 

Shepheid's Purse (Capsefla Buna pastons). 
Charlock (tun apis an e us os) 

Spurges ( Kapha) ha sj) ). 

Speedwell ( \nonaa sp ) 

hooks Paisley (uFt/nisa Ci/napium) 

Kyelike Bromc Crass (Biomus secalinus). 

Daniel ( Lvtium ternulcntum) 

Wetdi oj Foot Sods 

Spurrey (Speryula anensis) 

Ragwort (Sruecio Jacobaa) 

Ox-eye Daisy {Cfm/saitt/tennnn Leucanthenium) 

Host IJairow (Ononis sptuosa) 

Sheep's Son el (Runin A tel use! la) 

Dyers Creen-weed {Genista Unctoria). 

Quaking Class (Buza media). 

Yorkshne Fog (Pole us fan at us). 

Steule Drome Crass (Bi omu.s sterna) 

(Absence of Clover ) 

Wctds oj Damp Soils 

Rushes {Jttnius sp ). 

Sedges (Cam sp ) 

Tussock Class (Ana cwyntosa) 

Floating Foxtail (A lo/ni ui us yenu id at us) 

Horsetail (Kipn\etum sp.). 

Silver Weed (Potentdla anseuua). 

Cowslip (Pnmala cens). 

Butterlnu (Detasitcs rulyai is). 

Knotgrass (Foh/tjouum aeuuhne) 
lady's Smock (Cm da mine pi aft u sis). 

Meadow Sweet (Spircra VImaria) 

Ragged Rohm (Li/<IntisJlos Cmuh). 

Mosses (Musa). 

Oiclus (Oicins sp ) 

Louse wort (Pediudnns palustns) 

Weeds of Clay Sods 

Corn Buttercup (Ranunculus anrnsts) 

Perennial Sow-thistle (Sonchus a ire ns is). 

(yoltsfout (Tiissi luyo Farfara) 

Dyer’s Green-weed (Genista tmcloria). 

Rest Hairow (Ononis spuwsa). 
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Primrose {Primula veris). 

Wild Canot (Dam us Carota). 

Black Bindweed ( Polygonum Convolvulus). 

Wild Oat Grass, Havers (Avena fatua). 

Slender Foxtail (Alopecurus agrestis). 

Marsh Bent Grass (Agiostis alba). 

Weeds of Calcareous Soils 

Viper’s Bugloss ( Kelt turn vulgare). 

Chicory (C 'ichor nun Inhibits). 

Field Madder (Sherardai a rent sis). 

Penny-cress ( Thlaspi an ease) 

Scabious (Siabiosa sp.) 

Fumitory (Pitman a ojfit inalis) 

Bladder Campion (Silent mjlata) 

Corn Cromwell (Lilltosjieimuin ai reuse). 

Erect Brome Grass (Bromns tint ns) 

Bent (Agiostis stolon tft to) 

Downy Oat Grass (Anna pubestens) 

Quaking Glass (/Inca media) 

Wads of Saudi/ Soils 

Corn Giomwell (Lithosju i main amusi). 

Spill iej (S/ieignla am usis) 

Sandworts (Arena) w sp ) 

Corn Him -bottle (( 'enfauita Cyan us). 

Poppy (Papaier Jthoas) 

Foxglove (Digitalis pm pa tea) 

Hemp Nettle (CaLopsis sp ) 

Corse (Ulei sp ) 

Heather (Calhinu inhpuis). 

Heaths (A’> a a sp ) 
liioom (Cyttsus si opai t us) 

Sheep's Son el (Bnmej Atetose/la) 

Bracken (Ptens ut/iulino). 

Com Mangold (Cln ysautfa mum segetum) 

A nn ual K nawel ( Si let an th u a >< u a ns) 

Hair Grasses (dm< sp ) 

Wall Bailey Grass (J/oideum van mum) 

Bulbous Oat Glass („1» ihenat/uium aienattum var 
bullion uu) 

Sterile Brome Glass (Bionius ste) ilts) 


It will be observed that some of the species 
named above occur under two headings. This 
indicates, for example, that Best Harrow or 
Dyer’s Green-weed occur on poor clay soils, 
that Spurrey, Sheep’s Sorrel, and Sterile Brome 
Grass occur on poor sandy soils; the Primrose 
on damp clay land; while Corn Grom well uia} 
be found plentifully on light sandy 01 calcareous 
soils, and so forth. [ 11 . c t. ] 

Poisoxoi s Wklds 

A very considerable number <>f weeds and 
other wild plants aie either lankly poisonous 
or of a toxic character, while theie are seveial 
which especially ailed tlie milk of cows which 
eat them, as well as the butter and (heese manu¬ 
factured fiom hu< h milk It is of the greatest 
importance that such plants should be recog¬ 
nized b\ farmers, as veiy t onsulerable losses 
may be sustained owing to the unobserved pie- 
senee of a plant like Meadow Safi ion (Col chic um 
aatunnmle). To give point to tins, it may be men¬ 
tioned that in Staffordshire a farmer lost seven¬ 
teen milking cows m one year, in the autumn of 
11)08 he lost seven calves, and in 11)01) a numhci 
of sheep and cows, and it was not until all this 
stock had been lost that a < onsideiablo quantity 
of Meadow Sail ion and Watci Hemlock was 
discoveied in the field m question ' Numerous 
cases in connection with manv other poisonous 
plants could be cited The individual species 
are dealt with undei then own names, but it 
will be convenient to give a brief list of those 
species wlinh are most tomnion oi most impor¬ 
tant owing to then poisonous piopeities 


Name 

Monkshood (Atomtum Napellm) 
Buttercups (llaniuiiulus sp ) 

Poppy (Papavn sp ) 

Porn Gockle (Aqrostemma (Hit ha go) 
Laburnum (Cutisns Latno mint) 

Biyony (lit i/on in damn) 

Hemlock (Con nun mum hit inn) 

Cowbane or Watei Hemlock (Cantu ttrosa) 
Watei Dropwort. (f/.uanthi noiafa) 

Fool’s Paisley (jUthusa Cynaputm) 

Hound’s Tongue ((U/iau/fossinn officinal/) 
Deadly Nightshade ( I fmpa Belladonna) 
Henbane (II yo.se yam in> na/n) 

Bittersweet (Solanam Dnhanuna) 

Black Nightshade (Sofanum najnun) 
Foxglove (Digitalis pmpinea) 

Dog s Meicury (Aleicuuahs pnemus) 
Annual Mercuiy (Af. annua) 

Gaper Spuige (Eapkoibia Lathy)is) 

Box (Buxns sempe)mens) 

Yew (Tat us ban at a) 

Oak ( (fieri us sp ) 

Meadow Saffron (Colchtcnm autumnale ) 
Cuckoo Pint (A)am macalatum) 

Darnel (Lotmm temulentnm) 

Ergot (Clamceps purpurea) 


roisniidus I’m t*- 
Wholc plant, e»peciall\ root 

Most button ups aie ,iuid or poisonous ;n the green 
stat<, espetiallv It s ( , lei atus and It flainmula 
All paits 
Seeds 

All parts, es]K>ciallv s< tds 
All pints, (‘Specially hunts 

All jants 

Especially the lootstock 

All paits, especially lot'ts 

All paits 

Whole plant 

\\ hole plant 

All pints 

Stein, leaves, and hemes 

Chiefly hemes 

All paits, especially seed. 1 . 

Whole plant. 

Whole plant 
Especially the seeds 
All parts 

All paits except the scarlet mucilaginous cup 
enveloping tin seed 
Acorns 
All parts 
All parts 
Gram only 

A poisonous fungus parasitic on rye and grasses. 


The foregoing are the species which are most 
likely to be tioublesome Tt may be said, how¬ 
ever, that the following plants are poisonous or 
irritant in varying degrees: Wood Anemone, 
Larkspur, Hellebore, Greater Celandine, Char¬ 
lock, Spindle Tree, Common Buckthorn, Indian 
Tares (Lathyrus ), Lupins, ‘Java’ Beans, Cherry 


Laurel, Rhododendron, Azalea, Thorn-apple, 
Potatoes under certain conditions, Sheep’s Soriel, 
Spurge Laurel, Mezereon, Castor-oil Plant, Cti- 
press nit, Heil) Paris, and Lily of the Valley. 

It may be added that the following wild 
plants have been found to contaminate the milk 
of cows which eat them. Field Gallic (Allium 
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oleraceum ), Ramsons or Broad-leaved Garlic (A. 
ursinum ), Crow Garlic 01 Wild Onion (J. vine- 
air), Chamomile {A nthemis), Ivy ( Heclera ), Acrid 
Buttercup (Ranunculus acris ), Garlic Mustard 
(AUiana officinalis ), and others. Some of these 
may also seriously taint the meat of stock leady 
foi‘the butcher and lendei it unfit for food 
-mutton, foi example, has been quite spoiled 
owing to sheep having been grazed in a held 
containing much Broad-leaved Garlic 

[ii e L J 

Sl’KC'I \L M KTIIODS OF EUADICATIMJ WKKDS 

The oidinary tillage operations are perhaps 
gcneially effective, when properly utilized, in 
kc> ping down the great majority of weeds 
Then* are, liowcvcr, a numbei of means which 
maj be usefully employed m particulai cases 
..ml wutli eeitain weeds, but which aie not 
sufficiently recognized and put into practice 
isevcial of these* special methods of dealing w r ith 
weeds will be referred to here 

fjuning .—The influence of lime in mincing 
ceit.un weeds is remarkable, and might be incue 
widely utilized. In lefeiring to this point, 
Hall says ‘The presence of Sheep’s Son cl, 
Spunc}, Corn Mangold, or Bracken in uiablc 
land is a picttv sure sign of the absence* of 
lime In the Rothamsted expel nnents the 
client of lime on the herbage was striking, and 
Son el w as prac neall} eradicated; and m Somer¬ 
ville's exjiei iments on giassland m Cumberland 
the application of lime was found considerably 
to i educe the pci cent age of Yorkshire Fog and 
A (frostis The reason that lime is effective ap¬ 
pears to be that the weeds concerned are m 
v.uvmg degree intolerant of lime*, pi pfennig 
soils m which this substance* is almost absent 
Among weeds against which lime may be ex¬ 
pected to prove valuable niiij be mentioned 

Sheeps Son el (Rttmei At* tone II a) 

Common Sorrel {R A Mom) 

Spurie> (S/)t >f/nl(t trntnsts) 

(\>m M.uigolci (Cftn/saiit/wnot m sn/thnn) 

Heaths (hi mi sp ) 

Liny oi Heather (Calfmm tult/arts) 
bracken or ‘ Fern ' ( f J tn is at/mlnur) 

'Sorkslure Foy (Holt ns (analus) 

Wavj Jlau < Jiass (.1 ira jltj. ttosa 1 
bent, (trasses (Atjmstis s]> ) 

\ atious mosses 

(Irowth of Dense Crops — Wc c ds max be sup- 
pi essed by the cutting off' of the light-supply, 
and out* valuable* method which has pronounced 
efleet in this w T av consists in growing heavy 
ciops of tall fodder plants In the southern 
countn*s perhaps the most effective crop is inai/c, 
which is sown late, thoroughly hoed m its eai Iv 
stage's, and later, owing to its great height and 
(lose* growth, casts a dense shade* on all oi dinar} 
weeds Other crops which are useful in this 
way are vetches, lucerne, sainfoin, rye, and 
buckwheat 

Tarred Paper. —In reference to the foregoing 
plan, the principle of cutting off the supply of 
light may be nut into practice by the use of 
huge heavy sheets of coarse tarred paper. 
Where the patches of a weed with an under¬ 
ground root system (Creeping Thistle, Bmd- 
Vol. XII. 


weed, Couch, &c.) are not large, they may be 
covered with such paper, which should be securely 
fastened at the edges with pegs, and elsewhere 
with stones. In America this plan has been 
found very effective. 

Feeding Off with Sheep —A means of clearing 
off some weeds is allot ded by the fact that 
sheep eat certain weeds which other stock re¬ 
ject On arable land a fodder ciop ma} be fed 
off with the contained weeds befoie the latter 
seed, the result being a considei.ible improve¬ 
ment all round In pastures, sheep will cat such 
plants as Ragwoit (Senecio Jucobaa), Knapweed 
( Centaurea nigra ), and Ox-eve Dai"} ( Chrysan¬ 
themum Leucunthemion), espec iallv m the} cuing 
stages Indeed, feeding oil with sheep is con¬ 
sidered the best wav to eradicate Ragwort in 
Gieat Bntain 

Destruction of Seed Screenings —All the ‘waste' 
seed ot screenings from the thrashing and win¬ 
nowing of seed ciops should be. thoroughly 
ground lip oi steamed before being fed to stock 
or otherwise disposed of They should novm 
be* tin own on the manuie oi lefuse heap, or 
tlu*} aie certain to lie returned to the land 
That gnnding is diet Live was shown by Kors- 
mos's experiments, mill sc l ceilings containing 
25 to 47 pei cent of weed seeds being giound ; 
examination showed only one weed capable of 
germinating in oz of the gioii.e! screenings. 

It may be added th. t no faimei should pel 
lint a thrashing machine to come on to his faun 
without assuung himself that it has been 
thoioughlv cleaned, or mail} weeds ninv be 
introduced in this wav 

<'oiled ton oi I Seed Seeds at Jim ust -\ point 

which is often overlooked is tlu question of 
destroying weed seeds at haivest Lime Mari} 
weed 'eeds ripen about the time corn is cut, and 
arc* sliakcn out in tlu piocess of harvesting A 
box attachment may be used with the leapci, 
being placed behind the pan with the object of 
catching the weed seeds, which would oM twisc 
be swept on to tlu* soil An ai langement might 
also be* adapted in the case of the bmdei with 
the* same object All carts and wMgons should 
have sound bottoms and be eanabh of retaining 
seeds which ma} be trodden and shaken out, 
these being cleared out and destroyed aftci 
each clav s carting 

J'tues tor Collect mg Mm/rc—It lias been sug¬ 
gested that a useful method of aiding m the 
ch‘struction of weeds lies in offering pi izes foi 
then c ollection by hand In Victoria, pi i/es were 
ollered to school children b\ a police magistrate 
at some (then) ievent jnosecutions undei tin* 
Thistle Act, and 12,000 plants of Ragwort wue 
hi ought in during the first foul da} s, tlu* num¬ 
ber quickly rising to 20,000 plants Frizes 
might be offered by farmers’ clubs, chambers of 
agnculture, show* committees, and so foi ill, foi 
the largest collection of a specified weed m a 
given district, the results would probably have 
a far-reaching effect 

Irrigation In tlu* ease of some weeds, irriga¬ 
tion has been found a useful medium for l educ¬ 
ing the percentage of weeds present Over fifty 
years ago, for example, Buckman found at (’lron- 
cester that irrigation of a meadow much increased 

180 



114 


Weeds — Weevils 


a number of the better grasses, while some weeds 
disappeared and others were reduced, the result 
being that the field was ‘ trebled m value m 
lour years Quaking Grass {Briza media), Has¬ 
sock Grass {Aira ccespilosa), Bulbous Buttercup 
{Ranunculus bulbosus ), and Broad-leaved Plan¬ 
tain {Plantago media) all disappeared in four 
years, while Ribwort Plantain {Plantago lanceo- 
l<ita) was only one-third as plentiful after the 
hame period On the other band, Marsh Bent 
Grass {Agrostis stolomfera) and Meadow Barley 
Grass ( Ilordeum pratense) much increased 
Where it has been possible to irrigate with 
spring water, the plan is said to have been 
adopted with complete success in clearing ground 
of bracken or ‘fern’, though in other cases a 
lailure 

tipi aging —The plan of spraying weeds w ith 
t hemical substances appears to have originated 
in France about the year 189G, M Bonnet dis¬ 
covering that a solution of copper sulphate de- 
stioyed Gharlock without damage to the cereal 
among whit h it giew' At about the same time 
Bolley commenced systematic experiments in 
the United States of Ameiiea, and has done 
much valuable work m relation to the destruc¬ 
tion of w'eeds by spraying. Considering first 
the possible damage to the cultivated crop, it 
would seem to be generally true that the cereals 
w heat, oats, and barley, as well as beans, peas, 
tales, clovers or ‘seeds’, sainfoin and mangolds, 
may be safely sprayed with a solution of pure 
copper sulphate -say a 4-per-cent solution. At 
the same time it will be as well to remark that 
the evidence is a little conflicting Experiments 
at the Yoikshue College, Leeds, showed that 
a 12-per-cent solution of iron sulphate only 
slightly damaged peas, beans, carrots, onions, 
beet, parsnips, mangolds, swedes or turnips, 
the two last, howevei, must be dealt with very 
carefully, since they are so closely related to 
(harlock, which is easily destroyed. (As regards 
the destruction of Charlock {Smapis arvensis) 
by spraying, reference may be made to the 
special article on Mustard Weeds) 

Rough and broad-leaved plants are more 
generally damaged by spray fluids than smooth 
or nai row-leaved ones, as they appear to letain 
the solution, while the latter more easily throw 
it off Bolley found that flower parts, and parts 
of plants covered with ‘bloom’ or waxy coatings, 
are inoie or less protected, and this has been 
observed elsewhere. The same investigator ob¬ 
served that succulent and slow-growing plants 
are more easily destroyed by sprays than others , 
that plants with hairy surfaces are more readily 
killed than ‘smooth’ plants; that chemicals act 
diflerently on plants of different families, even 
though the plants be wetted equally readily— 
Charlock and Dandelions, for example, are easily 
damaged by a copper sulphate solution, while 
Creeping Thistle and clover are slowly attacked; 
and that most chemicals experimented with 
quickly destroy the tissues of any plant where 
the surface is broken. 

Many weeds are either destroyed or largely 
crippled by solutions of copper sulphate, while 
common salt, sodium arsenite, corrosive subli¬ 
mate, carbolic acid, liver of sulphur, nitrate of 


soda, sulphate of ammonia, chloride of potassium, 
and kerosene have all been used with success 
against various weeds Sodium arsenite anil 
corrosive sublimate, however, should rarely be 
used for weed destruction unless it be on gravel 
and similar paths, or occasionally on land un¬ 
occupied by a crop — e.g. fallow land. 

In Frank’s experiments in Germany, tests 
with the sulphates of copper and iron in rela¬ 
tion to thirty-five weeds showed that in addition 
to Charlock, sulphate of iron more or less dam¬ 
aged Corn Cockle, JPoppy, Sow-tlnstle, Corn¬ 
flower, Field Thistle, Groundsel, and Dande¬ 
lion; while a 5-pei-cent solution of coppei 
sulphate (70 gal. per acie) moie or less damaged 
Spurrey, Groundsel, and Black Bindweed 
Though rarely quite destroyed, these plants are 
so injured as to be prevented from producing 
seed 

Bolley has found that the use of chemical 
spray's is effective in eradicating or largely sub¬ 
duing Charlock, Shepherd’s Purse, Coin Cockle, 
Clnckwced, Dandelion, Creeping Thistle, Bind¬ 
weed, and Plantain. 

It may be definitely stated that experiment 
has shown that the following weeds may be 
destroyed by a 3- to 5-pei-cent solution of cop¬ 
per sulphate (98 per cent pure) (’harlock, Runcti, 
Spur rey, and Redshank or Persicaria, while 2- 
to 5-pet -cent solutions (40 to 50 gal per acre) of 
copper sulphate, oi a 15-pei-cent solution of iron 
sulphate (40 to 70 gal. per acre), aie partially 
effective against Docks, Dandelion, Poppy, Pei- 
enmal Sow-thistle, Groundsel, Corn Cockle,Corn¬ 
flower, Black Bindweed, Dodder, Thistles, and 
Coltsfoot The Wild Onion {Allium vmealc) n 
much damaged by a 5-per-eent solution of puie 
caibolic acid. It was stated m The Times ten 
years ago that a 15- to 40-per-cent solution of 
nitrate of soda and sulphate of ammonia caused 
young Chat lock m the ‘rough leaf’ to wither 
m a couple of hours : the nitrogenous manuie 
calcium cyanauude has been found useful for 
destroying Charlock in cereal crops, at the 
Woburn Experimental Flint Farm it was found 
that Poppy, Teasel, and Wild Strawbeiry were 
practically killed by petiol, and in Germany a 
15-per-cent solution of kaimt lias been found 
practically to destroy Stinging Nettles in grass¬ 
land, the young growing shoots dying and allow¬ 
ing the grass to obtain the mastery, so that after 
hay harvest even the rootstocks w'ere black and 
commencing to die It has been remarked that 
spraying of cereals has an additional beneficial 
effect in destroying fungi 

The spraying machine for use against weeds 
should be as simple and rigid in construction 
as possible; parts in contact wuth the solutions 
should be of wood, rubber, or brass; a gauge 
should show that the pressure at the nozzle 
does not fall below 100 lb. per square inch; the 
barrel or tank should hold at least 50 gal., to 
cover an acre (or nearly) without stopping to 
refill, the wheels should have wide tyres. 

[h. c. l.] 

Weevils, a group of insects belonging to 
the nat. ord Coleoptera and to the family Cur- 
ciilionuhe The distinctive features of this group 
are: the head is lengthened out into a proboscis 
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or rostrum, the mandibles being found at the 
end of the proboscis and the eyes at the base; 
the mlpi are small and nearly always concealed | 
in the mouth; the labium is absent; the an- ; 
1 crime m the majority of species are elbowed, j 
thickened at the tip, and carried at the fore-end, 
middle, or hind part of the rostrum ; the legs 
sue four-jointed The most destructive species 
in agriculture are' Apple Weevil (Anthonomus 
pomorum), Turnip Gall Weevil (Centorhynchus 
suit mollis), Corn Weevil (Calandra yrariarui ), 

I lean and Pea Seed Wo< vils ( Bruchus rufimanvs 
and ll ptsi\ Pea WeeviJ (Sitones lineal us), Rasp- 
beiry Weevil (Otioihifiwhus picipes), Nut Weevil 
Uialannuts nurus). See descriptions of these 
mid' r then tedmical designations, [u. u. i,J 
Weighbridge, a weighing machine of 
l.uge size, generally set in the ground at sur¬ 
face level, allowing carts to be drawn upon it, J 
ot cattle to walk readih on to it to be weighed 
The* weighbridge has attracted uioie attention 
since some twenty - live oi thirty yearn ago 
Mr Westley Richards started a campaign to 
induce farmers to use it to obtain an accurate 
weight of live stock, so that the guesswoik ' 
on which they had previously relied might be | 
superseded bj more exact knowledge To be ! 
valuable, live weight had to be translated into 1 
dead weight, and as a result of their tests j 
Messrs. Law cm and Gilbert, Mr. M‘Jan net, Mr 
Jolly, and others published records by which 
tins might readih he approximated Block 
t ests at agricultural shows were also instituted 
to pit the machine against farmers’and graziers’ , 
estimates, and the value of the weighbridge was j 
proved. Powers were given for the election of 
w eighhrulges hi Corporation sale yaids, and 
they ha\e been provided in some private sale j 
x arils Jn some districts the weighbridge is | 
much appieei.ited, and in others hut little re- j 
g.uded, though there is no doubt that it. sup- j 
plies valuable information but custom isdiflicult ! 
to o\ ei i ule The weighbridge on the farm should | 
be big enough to take a loaded cart oi wagon, 1 
so that the weight of all things purchased may 
be venfied; and a convenient fencing should 
hiii round it to ietain animals to be weight'd 
Weighbridges aie made with self-recording! 
weigheis where the weights are stamped, or 
may be fitted with an ordinary steelyaid nidi- j 
cator When used in auction yards it is cus- | 
t oinary for a dial attachment to be supplied, 
so that purchasers may read the weights of the 
animals whilst on the bridge. [w. j. m ] 

Weighing Machines are required for 
many purposes, ranging between the needs of 
the dairy where butter has to be weighed by the 
pound or half-pound, to the cattle weighbridge 
which may be capable of weighing several tons. 
The lighter machines are known as scales, and 
are equal-arm balances from the cross beam of 
which is suspended at one end the weight pan 
and at the other a pan, scoop, or other con¬ 
venient receptacle to hold the material to be. 
weighed Dead w eights are used, and are placed 
in the weight pan as required. The cross beam 
is carried on knife-edged bearings, and has an 
indicator, usually on its upper side at the centre, 
which shows readily when a complete balance 


is effected; but the design may vary consider¬ 
ably. The largest scales used on the farm, as 
a rule, are those employed for wool weighing. 
Sack-weighing machines are of simple construc¬ 
tion, to be used on the balance principle with 
dead weights. A stationary standard is placed 
between the balancing sack platform and the 
weight pan or plate Loi general purposes now, 
platform weighing machines with steelyard arms 
are more generally used ; proportionate weights 
are used to give the major weights, and a small 
sliding weight working along the notched steel¬ 
yard indicates the minor weights. In some ma¬ 
chines loose weights aie entirely dispensed xuth, 



L<|iial-l>al.mii Sink, Mutlmu* 

sliding weights being run along the steelyaid, 
with two (u i >ii* graduations, indicating tons, 
ewt, pounds, oi sin li oilier weights as aie re¬ 
quired W eighbr ulgcs for weighing carts are 
sunk to ground lex el, and m pnutice it is objec¬ 
tionable to use sizes which do not conveniently 
provide loom for the cait to stand on the plat¬ 
form and at the same time allow the load to 
be easily balanced On fauns it. is not usually 
neeessaiy to use weighing machines cipable of 
holding the lioise and cait, unless it is downed 
to use them also for weighing a number of 
cattle at home [w j. m ] 

Weights and Measures. — The com¬ 
plexity of British weights and measures, espe¬ 
cially of those which relate to agriculture oi 
agricultural produce, lias been the subject of 
legislation in eveix period of English history. 
From the days of King Edgar to those of King 
Edward VII, attempts have been made to secure 
uniformity by law r , and the matter has been con¬ 
sidered of sufficient importance to deserve a place 
m such momentous constitutional enactments as 
Magna Cliarta and the Act of Union between 
England and Scotland. From tunc to time an 
outcry lias been raised at the disregard of these 
laws, and then Royal Commissions and Scleit 
Committees of the two Houses of Parliament 
have investigated the question, and have issued 
a multitude of recommendations. In recent 
times, societies have been created for the pur¬ 
pose of introducing certain reforms. Both Royal 
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Commissions and unofficial 01 gamzations have, 
met with a qualified success. The former have 
succeeded in securing the passage of laws render¬ 
ing not a few customary weights and measures 
illegal, the latter in legalizing several weights 
and measures which are not customary. And 
in spite of all the turmoil the agricultural com¬ 
munity has continued to use such terms in the 
conduct of its business as are found convenient, 
whether legal or not, and to make such changes 
as were found advantageous without troubling 
to get parliamentary sanction. The weights and 
measures m common use therefore denve then- 
sanction rather from custom than Jaw, ami then 
complexity is fai moie appaient than real, ex 
cept in so far as the pedantry of schoolmasters 
has contnved to make it so. The leal emu has 
been in the attempt toieduce them to a system. 
Words, says liaeon, are the counters of wise men 
and the mone\ of fools. Weights and mcasuies 
may in tin- same way he said to be tin- counters 
of traders ami the mom*} of s< hoolmasters 
They wu»ie devised, not to tost the cunning of 
clnldien in solving useless and bewildering piob- 
lems. but to enable men of business to tiaiisuct 
then affairs in the way most suited to then tiade 
Such complexity as lias arisen in the eouise of 
yea is is due mainly to thiee causes Theie are 
anomalies due to national and local history; 
there aie variations fiom the standard due to 
the icquiremcnts of trade convenience; and theie 
aie purely artificial complications due to modem 
legislation generally inspired by a desue for 
mtei national uniformity A few irregnlai lties 
have been caused by the imperfections of ancient 
standards, which have been discoveied by the 
moie accuiate methods of modem times, but 
these aie unimportant, and lathei of histoiical 
than economic inteiest. The \eiv exact hum- 
suics observed in fixing the stand,lids of the i 
hoard of Trade aie seldom complied witli in i 
oidmary c-ommeictal dealings. Some perplexity 
lias arisen from the use of local expulsions, 
which like dialect words in a language aie only 
understood m certain places, but these arc eithei 
becoming obsolete or aie in pioeess of geneial 
ado])tion. 

Tin* anomalies dm* to national and local his- 
toiy arc easily explained The United King¬ 
dom, as its name implies, is a combination of 
three sovereign states, each of which was oiigi- 
naliy com posed, of two 01 moie sub-kingdoms 
Thus m England we find certain measurements 
pccuhai to East Anglia, others to Cornwall, 
others to Lancashire and the adjoining counties, 
as well as those wdiich are confined to Wales 
Scotland had foi merly a complete system, wholly 
distinct from the English, traces of which are 
still found In the Orkneys and Shetlands an 
entirely dillerent reckoning was in use m the 
18th century for local trade. It was of Nor¬ 
wegian origin, and was made in marks, setteenx 
or lyxpunds, meils on the malt poundlar, and 
chalders or lasts. There are several standards 
which are peculiar to lieland. We can almost 
tell which parts of the kingdom were settled by 
the English, the Danes, or the Celts by the local 
weights and measures still m use. The varia¬ 
tions from the standaid due to tiade convenience 


aie of a much more abstruse and difficult char¬ 
acter Sometimes more than the authoi lzed 
unit is given, sometimes less. Sometimes it is 
clear that of two standards, one a fraction of 
the other, one has been altered, but it is not 
possible to say which Sometimes the meaning 
of a term has insensibly been altered till its 
original significance lias been lost lint in neai ly 
every case we can ascot tain the cause of the 
(hange by discovering the article wdiicli was 
generally weighed 01 measured by the trim 
under examination, and observing its liability 
to destruction m handling, its capacity for ab¬ 
sorbing w'atei, oi the amount of useless material 
included in tin* purchase. As examples of a 
case where moie is given owing to a natural lia¬ 
bility to waste, may be quoted the well known 
‘bakei’s dozen 5 which contains tluitccn, the, 

4 clad seme 5 of sheep which contains twenty-one, 
and the ton of vaiunis pel ishahlc artic les, su< h 
as salt, which < ontanis :21 oi 2:2 cwt As examples 
of a case where less is given owing to the inclu¬ 
sion of useless offal, may be quoted the 4 but< hei ’s 
stone’, winch contains H lb. only, and the stan¬ 
daid hundredweight, which though obviously 
oilguiall v of 120 lb, tr the old long bundled, 
has f<u many centimes contained only 112. 
The* tiuss of old hay compnses only - r /b lb, 
while tin* tiuss of new hay weighs (10 lb be¬ 
cause the lattei contains moie moixtun than 
the former As an instance* of a case win n 
the* standaid lias been alteied we may take tin 
quaitci of wheat-, which is not, as its name 
might imply, a fouitli pait of a load, but a 
fifth, though it is no longer possible to .men tain 
vvliethci the* ‘(piaiter 5 lias been made smallci 
oi the* load bigger to account- foi the ditlcn me. 
\s .in lllustiation of the last vanatmn men¬ 
tioned we may take* the expiexsuui ‘bushel’, 
which though originally a measun* of capantv, 
has within quite lerent times become a weight, 
at any rate* so fai as the* sale* of wheat is con¬ 
cerned Of <omse it is stall habitually used in 
its propci sense in many transactions Other 
instances will be given in this aitule. The 
puiely artitiei.il complications alluded to above 
as tin* t-lmd cause of complexity embrace the* 
metrical system, which is seldom, howevci, cm 
ployed , the cental of wheat, a measure* used in 
Liverpool, and the* method of ineasui mg by 
(iunt-ei’s chain 

In the c-ouise of this artn h* an attempt has 
been made* to say w liethei eeitam temis an* 
stall m use or not, but- it. must be understood 
that, except in certain cases, this can only be 
assei ted with great diffident o (’hanges aie pci - 
petually taking place, and local expressions, like* 
words in a dialect, drop out and vanish as the 
national feeling of unity sti cngt-hens The nation 
thrives at the expense of the* locality 

It w'lll be* convenient next to take some of 
the simple commercial transactions associated 
with agriculture and investigate tin* weights 
and measures commonly connected with each 
(l) In linear measuiements there is but little to 
explain, since the inch, the foot, the yaid, and 
the mile, which are authorized units, are com¬ 
monly employed in their accepted sense. The 
ancient Scotch inch and foot were slightly 
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longer than the English equivalent, but it is 
believed that these have entiiely disappeared. 
The Scotch el I is probably as little used as the 
English The former contained a trifle over 
37 English inches, the latter 45. For measur¬ 
ing eel tain kinds of agricultural operations, 
howevei, a unit of distance, called a rod m some 
daces, and a pole or a perch in others, is used. 
<orty of these' go to a furlong, which is equal 
to ail eighth part of a mile As this is used for 
computing length m hedging, ditching, drain¬ 
ing, the term implies a certain bieadth, and is 
the:efoje not strictly a lineal measure A rod 
of hi ickwoik indeed is the equivalent of 272 25 
sq ft The Cheshire rod, however, is 8 yd. long 
instead of The ‘woodland’ pole is 8 yd, 

and in Ireland the £ plantation ’ pole of 7 yd is 
u-,ed In Scotland one of the old national terms 
--the ‘fall’, of ne.iily 18A ft — is not yet obso¬ 
lete In surveying land a system invented by 
<«mitei, an English mathematician of the 17th 
century. is employed It falls within the thud 
c.itrgoiy given above, but is based on the Eng¬ 
lish tut long, oi eighth part of a mile Ten 
4 < liams mate a fmlong, and 100 ‘links’ a chain 
Tc n squ.ne ih.mis oi 1(K),000 scpiait links equal 
<ui <k i<‘, and thus the ancient unit*- are piesei\cd. 
with tin added .id vantage of the decimal system i 
(2) In me,iMi]e the aeie is the only special j 

tei in, and it is uimei sails adopted, though of 
(oiiisc siju.n e yaids, fief, and im lies ale used 
foi small computations Jt is dmsibh* into 4 
‘mods’, but measurements ale usually made m 
fractions of tin* acre, which is the amount wlmli 
a man can ionveniently plough m a das There 
aie, howe\ei,a huge numbei of local customaiy 
a<ies, sonn of winch an* still m use occasion¬ 
ally The Leicesteislure acre*, the lleiefoidshnc* 
a< i<*, the* Wilts and Dorset aeie, the* Devonshire 
ac ie, aie all below the standard, while* the (\>i- 
nisli aeie, and those that beat the names of the 
Lancashire, the Northumberland, the Westmor¬ 
land, the West Deiby, and the Cheshire, arc* all 
la i ger t han the imperial aei e. The (’heshu e aero 
of 10,240 square yards is in common use in North 
( heshire and South Lincashire. Then* aie two 
acres associated with Wales, both smaller than 
the proper English acre, and an acre known as 
the ‘woodland 5 which is larger. The standard 
Scotch acre being based on the Scotch square 
ell, is about the size of a standard English aeie 
and a quarter There is also an Irish planta¬ 
tion acre which is rather more than a standard 
English acre and a half. These are all derived 
from old national or local standards, but the hop 
acre* is puiely a matter of local convenience. 
As used on hop gardens the term implies a 
thousand lulls, and about one and a half go to 
the statute acre. Other terms which me now' 
entirely obsolete are the ox gang of 15 ac, and 
the ‘ orse-ahn’ which Arthur Young found so 
bewildering when attempting to study the agri¬ 
culture of Lincolnshire. The word is merely 
a corruption of ‘horsegang’, and, as Arthur 
Young found, it generally contains 9 ac., ‘but 
varies’. It must be noted, however, that in 
certain counties of the Midlands the word ‘acre* 
implies a measure of length. In Nottingham¬ 
shire it sometimes implies 28 yd., sometimes 


22 yd. In Leicester shire it means sometimes 
24 yd and sometimes 32 yd. In Lincolnshire 
an ‘acrelength ’ means 40 poles, an ac ic breadth 
4 poles. 

We come next to measures of capacity and 
begin with lu/uid measure. Even m Magna 
(Jhaita it was lcognized that the meusuies for 
wine and ale were different, though it was 
fondly hoped that it could be ordeicd success¬ 
fully that there should be but one measure foi 
each thioughout tin* kingdom The st,unlaid 
unit is m all cases tin* gallon, containing 4 qt. 
or 8 pt. The pint is divided into 1 gills oi 
noggins, but in Yoikshne and Laneashne the 
gill by custom equal o half a pint Thirty six 
gallons of ale or beei go t<« ;t barrel, but except 
in tiansae lions i elating to beei the gallon is 
always used, and tin* ‘bairel ’ is now little molt* 
than tin* equivalent of a cask It may be noted 
m passing that this custom is not eon fined to 
agricultuic solely, and that ongmeeis always 
reckon in gallons even when dealing with veiy 
huge 'volumes of water. The* gallon, how eve:, 
has not ahvays been of the same* rapacity A> 
mcnUy as 1890 the Hoard of Trade* decided 
that the gallon should contain 277 483 c ub m , 
oi 10 II) of distilled watei at 82 F., and with 
tin baiomctei at 30 m Tin* old capantv was 
277 271 cub in The* Sec tcli ga’’oi , now ob¬ 
solete, contained a tilth* over 3 impellal gal 
and an lush gallon a tilth* over 3 qi The 
Scotch measuies, a mutchkin and a chopin, 
containing a quaitei and a half of a Scotch 
gallon i espc c lively, aie no lougei im use, except 
possibly as colloquial trims In England < c*i - 
tain liquors xvcie sold by the ‘reputed pint , 
but these wen* not stiictly speaking Ihitish 
agi lcultui al ))ioducts An anomalous and illegal 
men'Hi e known as the 4 barn gallon’ is, h<>\\ 
evei, m common use in the* milk trade, m which 
connection it has recently been the cause of 
much complaint Although used in many paits 
of the country, it is only' in connection with the 
sale of milk foi London. In Manchestei tin* 
unit foi milk contiacts is a ‘dozen’, i e 12 qt or 
3 gal The origin of this measure is stated to 
be as folloxvs ‘The milk used m the metropolis 
xvas formerly all produced within its holders, 
or in the immediate neighbourhood, but the 
pioduction of milk and the distiibution of it 
were then as now quite distinct and in separate 
hands The milk was produced in large sheds, 
or barns as they 7 were called, where as many as 
200 or 300 cows were often kept tied up These 
cows were all milked by the retailers oi dis¬ 
tributors of the milk, and this for two reasons. 
In th** first place it saved the cowkcepers the 
expense of keeping the laige staff of men neces¬ 
sary 7 to milk so man y cow's, and in the second 
place the retailer was quite sure if he milked it 
himself that he got it genuine. In those days, 
if the milk was lost sight of for ever so short a 
space of time it xvas invariably watered. The 
retailers having milked it themselves, the next 
thing was to take it. to tin* measuring room, 
where the owner or his manager stood waiting 
to measure it. This was done by the purchaser 
holding a gallon measure, which was tilled twice 
until it lan over freely. This was called the 
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barn gallon, and was usually about 9 qt. to the 
gallon. When the country milk trade began, 
farmers in the absence ot the purchaser did 
not run the measure over quite so freely, and 
many disputes used to arise, until at last both 
parties accepted 17 pt. as the standard measure.’ 
The railway milk churn in common use in the 
south of England contains 17 imperial gal. or 
8 barn gal. On the other hand, it must be 
remembered that m the retail trade a barn 
gallon contains only 1G pt.; and the advertise¬ 
ments of businesses for sale with a trade of so 
many barn gallons per day refer to the term 
as used in the retail ami not the wholesale 
trade. A Cumberland gallon, however, which 
contained 2 imperial gal., was in use recently 
and is probably not extinct. 

After all, by far the greater part of a fai mer’s 
wares consist of such animal or vegetable pro¬ 
duce as can only be sold by dry measure, or by 
tale if it is not sold by weight; and the systems 
in vogue in such dealings deserve the closest 
attention, especially m the case of the sales of 
vegetable produce, where the greatest diversity 
prevails m practice. Wheat, barley, oats, hay, 
straw”, fruit and vegetables for human con¬ 
sumption, are sold b\ measure m one place and 
by weight in another, oi m some cases by mea¬ 
sure at one season of the year and bv weight 
at another. Sometimes, as has already been 
stated, the terms used properly denote a mea¬ 
sure, but by custom and m pi active nnpl\ a 
certain weight. It is very largelv due to this 
cause that British weights and measures have 
inclined the charges of perplexity and con¬ 
fusion that have been brought against them. 
But the influent es which have hi ought about 
this diversity are simple and inherent to the 
trade. In the first place, all produce whose 
price varies according to its quality tends to be 
sold by measure, and all produce whose quality 
is more or less uniform is sold by weight. Small 
quantities of the best and earliest crops are put 
on the market sometimes in specially prepared 
packages and letch a special price, while tin* 
main bulk of the harvest is afterwards sold 
according to a more or less ascertained stan¬ 
dard. Occasionally it happens that sales under 
each condition take place simultaneously As 
an illustration of the former case the sale of 
wheat and barley may be quoted. As is well 
known, the sale of wheat, which was formerly 
conducted in terms of measure in practically 
every instance, is now nearly everywhere carried 
out by weight. The Corn Returns Act of 1882, 
which requires all sales of wheat, barley, and 
oats in certain scheduled English markets to 
be recorded in terms of the imperial bushel, 
and enacts that sales by weight shall be trans¬ 
muted according to a fixed standard, lias helped 
to perpetuate the older system; while the in¬ 
troduction of foreign corn, which is sold by 
the international system of weight, has tended 
to break it down. The latter influence has so 
far prevailed that in Liverpool wheat is sold 
by the cental of 100 lb., and the advocates of 
that method have endeavoured to enfoice it 
throughout the country, at present without suc¬ 
cess. But though the cental has not proved 


popular generally, there are many places where 
wheat is sold by weight, and m recent years 
there have been many proposals in Parliament 
and elsewhere to make this method compulsory. 
The agitation has met with fierce opposition 
from the barley growers of Norfolk, who con¬ 
tend that tins would be disadvantageous to 
them The best barley, such as is grown by 
them for the high-class brewers, is thin-skinned 
and light, and its quality is always associated 
with these attubutes. Not only therefore do 
buyers of this barley never ask what the weight 
is, but the lighter qualities actually sell at a 
higher price than the heavy varieties, owing to 
their better colom. If this bailey were sold 
by weight there would be a risk, so it has been 
asserted, that the purchasers would demand 
that the giain should he made up to a given 
weight, as is done in the case of wheat. Of course 
this only applies to malting barley, since gi Hid¬ 
ing barley is always sold by weight Anothei 
example illustiative of the practice of selling 
the choicest samples by measure and the com¬ 
moner sorts by weight may be taken from tin* 
sale of early vegetables. The first peas that 
come on the market are sold by the peck ; later 
on, peas are sold by the pound The earliest 
strawberries aie sold by the punnet, and other 
fruit is sold undei analogous tonus, hut when 
the season is in full swing they aie sold by the 
pound Besides these influences, which may he 
called natural, there aie other influomcsat work 
which afleet the development of trade relations 
These are the legislature and (In* railway com 
panics Parliament has m certain eases stept 
m, avowedlv to prevent fraud, and has insisted 
that hops shall he sold by the po< ket, and th.it 
liav and straw shall he sold by the truss in 
London; and m these instances a < ertam amount 
of success has attended the dibits of legislators. 
The railway companies, on the other hand, toi 
obvious reasons, endeavour to make each con¬ 
signment of equal hulk weigh an equal amount, 
and have issued a scale of charges for fiuit and 
vegetables a<cording to an assumed weight. It 
is probable, therefore, that in the near futuic 
all measured consignments wull conform to the 
reckoning of the scales and the weighbridge 
In view of the facts just narrated, it will Ik* 
seen that it is not alwa} T s easy to say, when 
certain terms are used, whether a true measure 
or a true weight is implied, and it will he better* 
to deal with the tables known as avoirdupois 
and dry measure together The first, as its 
title betokens, is considered to be of foreign 
origin; that is to say, it w r as introduced into 
this country by foreign merchants, and at a 
later date than tin*, old Troy weight. It has, 
however, for some centuries become embodied 
in English custom, and has undergone changes 
characteristic of English trading methods. The 
true units are the ounce, the pound, and the 
ton, whereof 16 oz. go to the pound, and 2240 11 >. 
to the ton Two additional units have, however, 
been introduced, viz. the stone of 14 lb., and the 
hundredweight of 112 lb. The quarter of 28 lb. 
is of course merely the fourth part of a hundred' 
weight According to this calculation 20 cwt. 
go to a ton, and this is the usual reckoning. 
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But it is clear that the hundredweight of 112 ll> 
in not the original weight, and it is obvious that 
some process of degeneration must have set in, 
for the hundiedweight must have originally 
been the ‘long hundred’ of six score or 120 lb., 
which is no convenient fraction of the ton of 
2240 lb. Be this as it may, the pound has not 
always been a uniform weight in the Lake Dis¬ 
trict, where it was known as the long pound, 
it, equalled 22 oz. A similar weight prevailed 
in parts of Durham, but in some parts of the 
county it contained 21 oz., and in others 24 In 
Yorkshire the pound usually contained anything 
between 10 and 24 oz. In Cheshire, Lincoln¬ 
shire, Herefordshire, Gloucestershire Dorset, 
Devon, arid Cornwall it generally contained 
18 oz.; m Shropshire, Buckinghamshire, and 
othei counties, generally 17 oz. These varia¬ 
tions, which were customary chiefly as regards 
the sale of butter, no doubt have their origin m 
the exceedingly watery state of the butter made 
by the farmers, which, before it had long been 
m the hands of the purchaser or consume!, 
shrank and lost weight by much as one or 
two oi even more ounces in the pound. But in 
Scotland the pound seems to have weighed more 
than 1(5 oz. even where othei kinds of foods 
weie sold Thus m Banff, buttei, cheese, hay, 
and wool were sold by the pound of 24 o/ , while 
meat and meal wen* bought by the pound of 
171 oz In Aberdeen, for buttei and cheese the 
Ilouiid contained 20 or 20 oz.; for meal, malt, 
and corn, 24 At Brechin, Forfar, and Montrose 
it held 21 a/ , at Claims 2(5, and at Kimernuir 
27. At Berth then* were 22 oz : at Campbel¬ 
town 1(5 oz , at Inveraray 24 oz ; at Dumbarton 
23 oz m the pound. At Avi, for butter, ha\, 
and meat, 24 oz In East Lothian, for hay, hides, 
a nd tallow, 22 oz At Berwick, for butter, <>/ , 
but in the country markets of the county 22J. oz , 
which was also the usual pound for cheese. At. 
Peebles, for blitter, cheese, bay, and wool, 23 oz , 
at Wigtown, 1(5 or 24 oz. for butter In Kirk¬ 
cudbright. m many parishes the pound consisted 
of 28 oz, in many others only 2(5 In Ttox- 
burgh 21 oz These are only some of the various 
forms which the pound was liable to take Some¬ 
what similar changes beset the stone. In many 
parts of the north of England the stone instead 
of weighing 14 lb. held 16 lb. In South Wales 
12 lb. In most parts of the south of England 
it consisted of 8 lb. only, a practice which still 
>revails in London, as has already been stated, 
t is indeed only recently that the change was 
made to the standard of 14 lb. in one very im¬ 
portant Yorkshire town, to the great regret of 
an intelligent butcher, who informed the writer 
that he preferred the older system, since a rise 
or fall of a farthing a pound meant a correspond¬ 
ing change of fourpence a stone, a computation 
which lent itself more easily to rapid calculation 
than the authorized system. In Scotland, again, 
the stone underwent many changes. In Aber¬ 
deenshire, for’ meat, butter, cheese, tallow, it 
held 28 lb. as a rule, but in some places 26 lb., 
and in others 22 lb. In Argyll 24 lb.; in Ayr¬ 
shire the same; in Banffshire 24 or 22 lb. In 
Berwickshire no less than five stones were used, 
consisting of 23 lb., 24 lb., 23 lb. 8 oz., 21 lb. 


14 oz. and 16 oz respectively. In Bute and 
Caithness there weie 24 lb t-o the stone; m 
Dumbartonshire 23 lb. and 16 lb. of 2.3 oz ; in 
Inverness 24 lb.; in Kincardine 16 lb. and 
20 lb.; m Kiikcudbi iglit J7i lb, in Lanai k 
22 lb.; in Peebles 23 lb., at Tain, in Itos^-shne, 
22 lb., in Roxburghshire 21 lb , 23 lb , and 24 lb. 
2 oz., in Selkirk 17 lb. 8 oz and 23 lb. 8 oz ; in 
Stirlingshire 20 lb. 1 oz , m Sutherland 24 lb ; 
in Wigtownshire 26i 11 > These reckonings aie 
all for buttei, cheese, tallow*, but< her meat, and 
othei snmlai goods, and do not unhide the large 
number of other variations vvhn h are found m 
connection with the sale of wool E\en the 
hundredweight itself occasionally vanes and 
while in Cheshire it formerly alw’ays stood for 
120 lb. in the sale of cheese, and still does so 
in some places no doubt, in Lancashire it was 
used to imply 10(5 lb, 112 lb., and 120 lb Else¬ 
where it n said to weigh 121 lb. But traces 
of the old notation remain in the use of the 
expression a ‘score’ or 20 lb, i.e. one-sixth 
part of the old long hundred, and of tlie ‘pa< k’ 
of 240 lb., which is still in common use in 
many places in tlie north of England For 
measures of capacity the units are the bushel 
and the quarter. The latter was prescribed 
uudei the name of the London cjuartei as the 
sole legal measure for corn by t' t 35th article 
of Magna Charta, and lias been m common um* 
over since, but is being ousted from its position 
by the bushel, which, as already stated, in many 
cases demotes a weight The cjuartei is .supposed 
to contain 8 bus. and the bushel 4 pk But local 
vacations are occasionally met with. Thus in 
Northumberland a peck amounts to one-third 
of a Winchester bushel, while a (’raven peck is 
equal to half that measure. In South Wales and 
Nntih Gloucestersluie there are 20 qt instead 
of 8 to a peck In Scotland tin 1 peck contains 
about tinee-eighths of a Winchester bushel, and 
other vaiicties are found. These are, however, 
as nothing compared with the forms m which 
the bushel has from time to tune appe ired. The 
standard bushel is 1 28 cub. ft in size, with a 
diameter of 19A in and a depth of in. The 
Winchester bushel, which w is for many yeais 
the measure most often used, contains 2150 4 cub. 
in., and equals 9688 of an imper ial bushel. It 
w as carried across the Atlantic by the English 
emigrants, and is the standard bushel in the 
United States. The imperial bushel contains 
8 gal, but there are several provincial bushels 
in use. The Carlisle bushel, for instance, con¬ 
tains 24 gal., and this is used in many parts of 
south-west Scotland. But at Penrith a bushel 
of barley, oats, or potatoes contains 20 gal., and 
of rye oi wheat 16 gal. The Cornish bushel also 
equals 24 gal., while the Appleby bushel holds 
2 imperial bus. In Staffordshire the bushel 
holds gal. In Lincolnshire 4 bus go to a 
quarter of wheat. In Leicestershire or 9 gal. 
make a bushel. In Worcestershire the same 
sizes are found. In Shropshire the bushel holds 
or 10 gal. In parts of central Wales 20 gal., 
in others 10 gal The latter* measure is also 
found in Herefordshire and Berkshire, but in 
Gloucestershire it is generally though at 
times 9, 9J, and 10 gal. In Oxfordshire 9 gal. 
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3 pt In Sussex and Dorset 9 gal The word 
is seldom used in Scotland, except in the author¬ 
ized sense, but in Ayrshire the bushel i.s said to 
contain 2 pk. only. It may be as well to record 
at this point that a bushel is often called a 
strike, but tlieie are many exceptions to this 
practice. Sometifues it means half a bushel 
only; at other places it means an exact bushel, 
that is, all that is contained m the measuie alter 
the surplus has been ‘struck’ off. In Cornwall 
it is said to equal a Winchester bushel, or 
one-thud of a Cornish bushel Accoiding to 
one authority it may oven contain as much as 

4 standard bus 

In Scotland, however, an entirely different 
scale of measures prevails, based on the old 
Scotch customary measures; and these, though 
no longer legal, arc in common use not only in 
the northern kingdom, but in many jxirts of the 
noi th of England as well The terms are the 
lippie or for pet, the lirlot, and the boll, which 
contained 4 hi lots and G4 lippics The smallest 
measure contained about 0932 of a Winchestei 
bushel, or neatly a quaiter and a half of an 
English peck. The term is still used, blit is 
becoming obsolete, and is now generally used 
figuratively to imply a small extra allowance 
Eoi pet means originally fouith pait, and equals 
a quarter of a peck, but m some paits of Noilh- 
umberland r> forpets equal a poi k. The hi lot, 
again, is deiived fiom two old JSloise woids 
meaning fourth part, but in the West Ruling 
of Yorkshire it leqmied 8 hi lots at one * me to 
make a bushel In some parts of Scotland it 
was as much as 14 Winchestei bushels loi ecu - 
tain ai tides, and about a tenth moie than such 
a bushel for others The boll was perhaps even 
more diversified. To begin with, tlieie weie two 
standard Scotch bolls the first, for wheat, pease, 
beans, rye, and white salt, was raised horn the 
standard firlot containing 21} pt., the second, 
for oats, barley, and malt, was raised from the 
standard firlot containing 31 pt Bolls varied 
m practically every county in Scotland, and 
often in two or three places in the same county; 
but in every case the boll for oats was larger 
than the ordinary standard. In general terms 
this is due to the varying quantity of moisture 
in the oats that were sold, and the quality of 
the grain. Thus in Elgin and Inverness the 
boll of oats varied from 5 to 8 firlots according 
to the quality of the gram, ‘ the idea of a boll 
of oats being’, as one authority says, ‘what will 
pi of luce a boll of meal, so that in some places 
where the grain is good, 18 or 19 pk will make 
a boll The Scotch standard boll foi wheat 
was equal to a little more than 4 Winchester 
bus , the boll for oats to nearly 6 such measures 
Hut in Aberdeenshire the wheat boll equalled 
about 5 bus. and the oat boll a little over (i Tn 
Argyllshire the common boll held 4jf bus., the 
oat boll 6j, except at Campbeltown, where it 
held 7J. In Ayrshire the wheat boll held 
4 4 bus. and the oat boll 64, but m calculating 
ministers’ stipends 7k fn Berwickshire the 
wheat boll was 6J bus., and in the sale of 
wheat and barley another boll was added in 
each score. The Langholm boll used in Dum¬ 
friesshire and in Eskdale contained no lpss than 


124 Winchester bus , while the Moffat boll used 
m the upper part of Annandale held 13f, and 
the Annan boll held 9^. In Kirkcudbright the 
oat boll held in theory 10^f bus., but in practice 
11 Winchester bus. were ahvays given In 
Wigtownshire the wheat boll equalled the Eng¬ 
lish quarter, and the oat boll held 4 bus. more. 
In England the bolls weie never so various, but 
thi' wheat boll in Hexham contained 4 Win¬ 
chester bus., while m other places the boll held 
but 2. The oat boll at Hexham held f> bus. and 
at Alnwick 0 bus. In addition to these local 
measures it must bo remembered that a boll was 
often held to imply a weight, as m Elgin, wheie 
meal was sold by the boll of 9 st., and salt by 
tin Doll of 2 cwt., and that m some eases tin* 
bolls weie ‘striked’ and m others heaped 

These weights and measures weie all vaua- 
tions from the legal stamlaid, which weie tne- 
soine and diflicult to grasp because the author 
izt'd terms weie used m some other than then 
accepted meaning But tlieie weie, and aie still 
in many places, expiessions used which had no 
othei than a customai v saint ion Thus, m tic* 
West of England, wheat and other articles aie 
sold by the bag, generally equivalent to 3 bus, 
but in Devonshne a bag of wheat is 2 bus oi 
halt a sack At Kings In idge it weighs 120 and 

125 lh In South Bales a hag of oats equals 
7 heaped measuies oi 8* stukes A spenkt l 
at a recent meeting of the <’enti.il (’h.imlx i of 
Agiieulture asseited that m sonn pla< es a bag 
of oats weighed 190 lb and in otheis 200 lh 
In Kent a bag of hops holds 2 ( \n t , w lnle in the 
west (ouiitiv a bag of potatoes w T eighs 160 11» 
and a hag of apples oi turnips 120 In noitli-v\est 
Devon, howevei, the bag of potatoes is believed 
to hold 140 lh. The barrel, a term always used 
m li eland for the sale of wheat, is the equiva¬ 
lent of 20 st of 14 lh each, or 280 lh, foi whe.it, 
potatoes, beans, and pease, but foi bailey it 
holds only 16 st , for malt 12 st, for oatmeal 8 
It was at one time used in Suflolk and Essex in 
the sale of butter In the formei county it held 
256 lb., in the latter 106 It is reported as con¬ 
taining 224 lh. elsewhere A chahier, which was 
a lecogmzcd measure in Scotland for wheat, held 
16 bolls; but in England, where it was only a 
customary measure, it held 4 qr, or only about 
one-third of the Scotch measure. The coomb, 
a term invariably used in East Anglia even at 
the present time, holds 4 bus. or half a quarter. 
The gaun, a west - country expression, is the 
same in all respects as a gallon, of which it is 
merely a dialectic form The fow, a striked 
measure associated with the Cunningham dis¬ 
trict of Ayrshire, contained 2035*756 cub. in., 
and 5 fows made a boll of wheat, rye, pease, and 
beans, but 8 were required for a boll of oats. 
Tn Berwickshire, Forfarshire, and elsewhere in 
Scotland a cap of wheat was one-quarter of 
a peck. The auchlet was the eighth part of a 
boll, as its derivation implies; but it appears 
at one time to have contained one-sixteenth 
part only, in Kirkcudbright and Wigtown¬ 
shire. The authority for this statement says 
that the auchlet is a round vessel of 18 in. in 
diameter within the brim, and 4 in. deep, the 
brim being g in. thick. It is said to contain 
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about- 9 pt. 13 trills [sic], but by gauge it eon- 
tains about half a gill more; however, m prac¬ 
tice the boll consisting of l(i auchlets, stiiked 
measure!, is reckoned equal to 8 Winchester bus. 
A leap or lip was an old .English term for half 
a bushel, and has long been obsolete. A last 
was a measure which usually held 80 bus or 
10 qr., but in many places an extra half-quarter 
was added in the sale of oats. A load is a more 
or less vague term in general use in England 
and Scotland, where it is sometimes called a 
lade In most cases it. implies merely as much 
as a man, or a horse, can carry, oi a cart can 
contain, but occasionally it assumes a moie oi 
less definite size or weight. Thus the Bedford 
load is f) bus, ‘as much as a man can cany’, 
and this measure is accepted in many paits of 
England In Dorset, Berks, and Bucks, how- j 
ovei, it is equal to the imperial load of 40 bus, 
and in some parts of the countiv it holds 4 oi | 
even only 3 bus. In the north of England j 
and Scotland it implied 260 lb oi 280 lb., ‘the j 
quantity sufficient, to load a hoi sc ’ 1 n Cheshire, i 

how oxer, aceoiding to the English Dialect Du- ; 
tionui v, ‘a load of wheat consists of 4 measuies, j 
and vanes in weight in ditteient localities . hut j 
taking Cheshne geneiallv, a load of 14 scoies is 
tin most, general foi wheat A load of potatoes, 
how'evei, weighs 12 lb moie The* hob bet, a 
measuie used m Flint, contains 2\ impellal bus, 
but the woid is now used generally as a weight, 
and implies 168 lb of wheat, 180 of beans, l 17 
of bailo\,oi 107) ot oats. The kenning, a mea¬ 
sure in use in Northumbeiland, holds half a 
bushel Another local measuie is tin 1 list led, 
tw’o of wdiich make bus. Tins was m use as 
late as 1879 in Cardiff maiket foi tile sale ot 
wheat In Cheshire and in some other parts of 
the country the word ‘measure’ is used instead 
of bushel. Oddly enough, the word always im 
plies a weight of some kind, but the 4 amount 
vanes with the article sold, and very often with 
the locality. A sack is often used m the same 
way The word generally implies 4 bus of 
wheat and 5 of oats; but m Dorset a sack holds 
4J, Winchester bus. of wheat, and m Suney 
4 "bus. of oats. In Warwickshire it holds 3 bus. 
of 9 gal. each. In Lincolnshire it implies a 
weight of 18 st, that is, 252 lb. Tn Preston 
market wheat is sold by the windle, nominally 
a measure of 3 bus., but reckoned now always 
as a weight of 220 lb. 

Thus there arc a very large number of weights 
and measuies In which grain of various kinds 
may be sold, and many of the terms employed 
have more than one meaning. It was said some 
years ago that there are a hundred and tw 7 cnty 
different ways of selling wheat, and the number 
lias probably been underestimated. Parliament 
has, however, endeavoured to introduce some 
degree of uniformity, by requiring that for the 
corn averages all weights and measures that vary 
from the authorized unit shall be reduced to a 
common standard. Section 5 of the Corn lie- 
turns Act of 1882 provides that where returns 
of purchases of British corn are made to the 
local inspector of corn returns in the markets 
scheduled under the Act in any other measure 
than the imperial bushel or by a weighed mea¬ 


sure, the officer shall convert such returns into 
the imperial bushel; and in the case of weight 
or weighed measure the conversion is to be 
made at the rate of 60 imperial lb for every 
bushel of wheat, 50 imperial lb. lor eveiy bushel 
, of barley, and 39 imperial lb for e\er} r bushel 
j of oats. The numbers were chosen because it 
! was believed that they represented the average 
j of the natural weights of the different, classes of 
gram sold in the maikets. But in a great many 
towns a different standard lias been adopted, 
and a bushel of wheat is expected to weigh more 
as a rule than that amount. In all these cases 
where the bushel is understood to imply a cer¬ 
tain weight, corn is said to be sold by weighed 
measure. In many cases the weight of the 
bushel depends on the quality of the grain, and 
it is a mattei of anangement between buxci 
and seller to what weight the bushel oi quarter 
shall be ‘wmghed up 7 If 63 lb. is stipulated 
and the natural weight of the coin is on lx 62, 
the seller must supply 1 lb moie at his expense 
But in some othei case 4 the w’eight ot th* bushel 
oi quarter is customary, and if the natural 
weight of the giain is moie the solid gets the 
benefit Thus at cording to Ml .John Talbot’s 
lotuin ol the weights and measuies whereby 
wheat, bar lex, oats, Indian tom, peas, beans, 
wheat Hour, oatmeal, and lurley n. al weie sold 
in certain maikets in 1879, we learn that the 
bushel’s weight in Banbury w T as 62 lb, m Barn¬ 
staple 67* Hi m the maiket, but foi impoited 
wheat 62 11) In Bath the quartei held 480 11), 
in Bedale 36 st In Bedford the bushel weighed 
, 62 lb and (53 lb In Buestei, Birmingham, and 
j Bndgw’ater 62 11) In Bnstol, English wheat 
I weighed 60 lb. to the impenal bushel, and 
foioign 62 lb At Button-on-Tient the bushel 
i held 63 lb , at Caidiil 60 lb. and 61 lb.; at Cai- 
1 digan 65 lb , at Caunaithen (51 lb for wheat in 
! the maiket, and (52 11) for impoited. In Cai- 
■ narvon the quartei held 504 lb. In Clund the 
I bushel equalled 62 lb ; at Chepstow 7 62 lb.; at 
, Chester 75 lb , at Ohestei field 63 lb ; at. Cnen- 
j cester and Coventry 62 lb., at Daitford 56 lb , 

! at Exeter 62 lb.; at Fareham (50 lb , at (Jlou- 
eestei and Hereford 62 lb.; at Hexham and 
Huntingdon 63 lb ; at lpswuch and Leeds 60 to 
63 lb.; at Liverpool 70 lb ; at Maldon 60 lb , at 
Mansfield 63 lb.; at Middlewich 75 lb., at Nant- 
wrch, where it held lj imperial bus., 75 lb , 
at. Northampton 62 and 63 lb.; at Norwich 
63 lb.; and at Oxford 62 lb.; at Sheffield 63 lb ; 
at Shrewsbury 75 lb grain in the market, and 
1(X) lb. for imported grain; at Tarporley 75 lb.; at 
Taunton and Tewkesbury 62 lb ; at Wakefield 
60 lb.; at Warrington, Wigan, and Whitby, 70 lb , 
at Wolverhampton 62 and 72 lb., and at Wi ex¬ 
ham 75 lb. In Scotland the same practice pre¬ 
vails, though there the system has been earned 
to a further point. According to the evidence 
(Reply 319) taken by the Departmental Com¬ 
mittee on Scottish prices, in Forfarshire no 
barley and oats are sold by the natural weight 
at all. A standard weight per bushel has been 
adopted, which was then 56 lb. for barley and 
42 Jb. for oats; but in this county, except m 
extraordinary seasons, neither barley nor oats 
reach the standard, and every farmer has to 
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* weigh up ’. The standard has grown in living 
memory from 52 lb. to 53 lb., then 54 lb., and 
finally 56 lb., so that in the course of a few 
years there have been four different ‘weighed 
bushels ’ in this district alone. The final result 
has been that the agricultural newspapers, in 
recording prices, have abandoned all attempts 
to quote local measures, and as transactions are 
not conducted in authorized measures the re¬ 
ports quote the price per quarter or other mea¬ 
sure of so many pounds, and the statements 
run that wheat was sold at so much per 504 lb., 
per 496 lb., per 480 lb , per 470 lb., and so forth, 
a compromise, it is true, but one which harmon¬ 
izes local custom with a method whereby com¬ 
parisons may be made all over the kingdom. It 
may be of interest to quote some of the various 
stand wh- employed. Thus in a single number 
of the Mark Lane Express there could be found 
quotation** of British giain per 504 lb, per 
480 lb , per 448 lb , of foreign grain per 496 lb , 
at Mark I jane. Foreign w heat was quoted at 
the Bulla per 492 lb., per 480 lb., per 500 lb.; 
while British wheat was quoted at the county 
tom markets per 186 lb. at Birmingham, Cov¬ 
entry, and Warwick, per 336 lb at Carlisle 
and Sundei land, per 75 lb. at Chester, per 
62 lb at Hereford, per 501 lb at Tpswich 
and Niwbmy, tier ‘wmdle of 120 lb' at Pres¬ 
ton, per 216 lb. at Wolverhampton. Bai ley 
was sold at Mark Lane per 448 ]1>, pei 416 lb , 
per 400 lb., at the Baltic pel 400 11 > nnd pei 
448 lb, per 64 lb. at Chester, per 4a() lb at 
Coventry, pci 56 lb. at Hertford Oats sold at 
Mark Lane per 330 lb., per 312 ll», and pci 
304 lb. Foreign oats per 320 lb, pci* 4 Jb .it 
Chester, per 352 lb at (Vventiy, per 10 lb at 
Heieford, per 320 lb at Newbui v, pei 196 lb. 
at Wolvei hainpton Beans ai e quoted per 532 lb 
and per 501 lb. Peas per 504 lb. at Maik Lane, 
and per 65* lb. at Hereford for beans and peas 
Other measuies, such as the imperial qunrtci, 
arc also given. 

The sale of hay and straw is the next mutter 
for consideration. In London, as lias alieadv 
been stated, the salt* is regulated by an old Act 
of Parliament, amended by another Act passed 
in 1851. This law, which prescribes seveial 
rules for the market, ordains that all hay and 
straw shall be made up and sold in bundles or 
trusses which are to weigh in the case of new’ 
hay 60 lb., old hay 56 lb, and in the case of 
straw 36 lb. Every load of hay or straw is to 
contain 36 trusses. On the other hand, in the 
country markets hay and straw are usually sold 
by the standard ton or by the stone, both the 
imperial weight. In the country districts, how¬ 
ever, straw was till recently, and is now on 
many occasions, reckoned and even sold by the 
bat or batten, sometimes called a loggin, or a 
fad, and a threave, in some places called a 
thrave. Generally the number of bats, loggins, 
or fads that make a threave is tw'elve, but this 
is when the straw has been drawn for thatch¬ 
ing, or at any rate the grain has been threshed 
out. The threave is also used in connection 
with the straw just as it has been reaped and 
made up into sheaves. In this case the calcula¬ 
tion is made a different way. A sheaf of w heat 


is as much as will make a bundle of a particular 
size, often 12 in. in diameter. Ten inches is 
customary for barley and oats. Fourteen of 
these sheaves make a stook of wheat, 12 m the 
case of the two other kinds of gram. Some¬ 
times a threave is made up of 2 stooks, some¬ 
times 14 sheaves, sometimes 12. In Northamp¬ 
tonshire 10 sheaves of corn make a threave, m 
Warwickshire 24, m Hertfordshire m the old 
days, according to the agricultural writer Kills, 
no* less than 30. In the district of England 
which lies near the upper Thames, that is, 
Gloucestershire, Worcestershire, Oxfordshire, 
and Wiltshire, straw is reckoned by the bolting, 
a term implying in different places 12 to 24 11> 
m weight In Herefordshire also it is used m 
the sense of 14 lb. The word is also used in 
connection with the preparation of osieis foi 
market. Hops, though sold by the liundied- 
weight at one time, are now generally dealt 
with by the pocket, a measure which lias come 
to mean a weight of lA cwt., or according to 
one authority lj cwt. in Surrey. The pocket, 
however, is not merely an expression, but is the 
actual parcel into which the hops arc packed 
At one time hops weie also sold m bags of 
about 2 cwt. each, but this is now practically 
obsolete, since only the worst hops were bagged, 
and foi these there is now practically no sale 
The sale of vegetables is conducted with 
the use iff pel haps more peculiar tt mis than 
any other transactions m agricultural produu 
Many articles aie of course sold by the author 
l/ed weights and measures, such as the poik, 
the bushel, the pound, the hundredweight, and 
the ton, ai eoiding as the consignments are laige 
oi small But then* are many local teims m 
use, and as vegetables difler in size, shape, and 
quality, so do the methods of dealing in them 
\aty In addition to the complexity thus caused, 
theie must be added the complexity caused by 
foreign fruit and vegetables, which are packed 
in the form customary in the country of origin, 
and sold under that form in England. Thus 
in the words of one writer, ‘vegetables may lie 
gathered and loaded direct on the wagon, cart, 
van, or barrow; may be secured m bundles 
with bass or* rods, tied in hunches with rods, 
arranged m ‘hands’, packed in loads, flaskets, 
crates, hampers, pads, sieves, half-sieves, quai ter- 
sieves, flats, molleys, prickles, feys, pottles, pun¬ 
nets, 2-cwt sacks, 1-cwt sacks, pea bags, Lcwff 
bags, besides foreign bags of no defined size, and 
barrels, boxes, trays, of innumerable size and 
endless shapes’. All these are found in Covent 
Garden alone, while m country markets several 
other measures and weights are in use. It will 
be best to deal wdth these in alphabetical order, 
premising, however, that none of these are legal 
terms, and that in many cases they are not even 
supposed to be definite, but are merely con¬ 
venient expressions for certain consignments, 
which are generally weighed, or at least com¬ 
puted, in some other way for purposes of pay¬ 
ment Some, however, have been investigated 
by the officials of the Board of Agriculture and 
Fisheries, and the weight—approximate or actual 
—with which each is equivalent iH published in 
the Wei kly Returns of Market Prices, whenever 
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it is found necessary to quote these terms instead 
of the standard avoirdupois. Thus a bag of po¬ 
tatoes, a term used in Leeds, contains 126 lb., 
though according to another authority it is 
really a measure holding 3 bus., and is used m 
the sale of apples and turnips as well. It gene- 
ifilly implies a weight at the present day, and 
(ontams 120 lb of the latter articles In Somer¬ 
set, however, a bag of potatoes is 160 lb., and m 
Devon 140. Foreign apples are frequently sold 
by the ban el m all English mai kets. In this case 
the equivalent is 140 lb.; but a barrel of Nova 
{Scotian apples weighs 126 lb. When potatoes 
aie sold by the barrel, as is the case at Glasgow 
and Leeds, a hundredweight and a half is sold 
fit the former r*ity, and only 84 lb. at the latter 
Strawberries, cherries, currants, and other soft 
fruit are often s< Id by the basket According 
to the estimate or the Board of Agrimltuie a 
basket of cherries or currants contains 8 lb., but 
a basket of straw berries only 5 lb Scotch straw - 
berries are, however, sold m Birmingham market 
by the basket, which contains only about 4 lb 
It is elsewdieie leeorded, howevei, that in {South 
Wiltshire a basket of potatoes holds 3 pk , and 
that m Birmingham a basket of giapes holds 
7 to 12 lb, of pears 72 lb., and of stiawbemes 
1 gal , while in Kent a basket of chen les is said 
to hold 48 lb Ntrawbemes arc also dealt with 
under the curious leckomng of ‘2 boats’, which 
are computed to be* equal to 7 lb. As they are 
not sold by the single 4 boat ’ it may be assumed 
that the phrase is corrupt A box of potatoes 
weighs about 64 lb, but only foieign consign¬ 
ments are sold by this method. The bushel, 
and even mole frequently the 4 half bushel *, aie 
used m the fruit tiade The bushel ol apples 
contains 42 lb, and the half-bushel 21 lb h<>i 
peais the reckoning is tin* same*, but in the* case* 
of c hen ies the contents weigh 2 l lb , and in that 
of damsons and plums 21 lb to 28 lb. A ‘case* 5 
of apples holds 40 lb , but a case of French peais 
usually holds 40 pears and weighs 12 to b r > lb 
\ case of Valencia onions, on the other hand, 
weighs about 120 lb. French pears are, how¬ 
ever, not always sold in this way. Sometimes 
they are packed in ‘crates* which hold from 61 to 
00 pears and weigh 18 to 20 lb English apples 
are occasionally sent to market in a ‘flat’, which 
contains a number equivalent to the w r eiglit of 
42 lb Strawberries are at tunes sold by the 
‘ gallon ’, an expression which, though it pro¬ 
bably implies a measure, at any rate approxi¬ 
mately, is computed by the Board of Agriculture 
to be equal to 6 lb. The ‘hamper* is frequently 
used in transactions about apples, and is reck¬ 
oned to be about 80 lb. The hamper of potatoes 
bought in Leeds market is of the same weight. 
In Liverpool currants are sometimes sold by 
the ‘ handle *, which has been computed to be 
equal to 6 lb. The ‘ load ’ of potatoes at Man¬ 
chester holds 252 lb. The ‘peck* of gooseberries 
and strawberries is estimated at 12 lb., and fruit 
sold by that term are no doubt more often 
weighed out than measured. The next expres¬ 
sion- the ‘pot*—is more than a mere local word, 
and is the weight by which perhaps more fruit 
is sold than any except the pound and the ton. 
In common use it implies 63 lb. for most kinds 


of fruit. The Evesham pot, however, contains 
64 lb of apples, 72 lb. of pears and plums, while 
it holds 80 lb. of potatoes. A pot of peas at 
Worceste r market, however, holds only 40 lb. 
The ‘round* is employed in the sale of green¬ 
gages, and has been computed to hold 7 lb. 
The ‘score* is occasionally used when dealing 
in potatoes. It implies 21 lb, not 20 Cherries 
are sold at Wolverhampton by the 4 side which 
is equivalent to 63 lb finally, tie* sieve and 
half-sieve aie woids m common use, but with 
no very definite meaning Accoidmg to the 
computation of the Boaid of Agncultui <*, a 
‘hall-sieve* of apples and pears weighs 28 lb., 
but generally the sieve is taken to be the equi¬ 
valent- of a bushil, oi in some cases 10£ imperial 
gallons Othei authorities difter, and it is pro¬ 
bable that originally the expression was used in 
a much more general way. Thus, according to 
one statement, a sieve of cherries in Kent <on- 
tains a bushel weighing 56 lb , while another 
say’s that 2 sie\es make a bushel, and that a 
sieve of cherries m the same county weighs 
52 lb , a third says that a sieve of the same 
fiuit is equal to about 48 lb. In addition to 
these terms it is recorded that fruit is sold in 
Glasgow by the sleek, a West of Scotland bushel, 
now rompvted at 40 lb. for apj ’ »s, 50 lb foi 
peais, and (50 lb. foi plums. In (invent Garden 
strawberries are also sold by the pottle, a laige 
tapering basket supposed to contain half a gallon, 
but seldom holding moie than H pt A pottle 
of mushiooms, howevei, should w 7 t*igh 1 lb. The 
punnet is a receptacle in which flint is often 
sent to maiket It holds 2 lb or 4 lb according 
to si/e, and ranch in shape, but it is generally 
ciicul.n, and measures 8 m. in diamotei Agri¬ 
cultural produce is often sold in bundles, burn lies, 
hands, and tallies. The bundle of asparagus 
contains 100 to 150 heads; of celery and broccoli, 
6 to 20 according to size; of seakale. 13 to 18, 
of i bubal b, 20 to 30 stems. A bunch oi carrots 
holds 36 to 40, of turnips 20 to 25, while a 
hand of radishes ranes from 12 to 30 according 
to the season. A tally’ of cabbages is 5 dozen 
In addition to these vague and somewhat inde¬ 
finite measures, fruit and vegetables are sold by 
many terms, such as the dozen, the score, pel 
dozen bundles, per 12 lb., per 36 bunches, pei 
100 bunches, per 20 bunches, and so forth 
These expressions cannot be relied upon for 
purposes of comparison, and can only be called 
measures m the most general sense. 

Besides these articles there are other kinds 
of agricultural produce which are generally sold 
by standard imperial weights and measures, but 
occasionally by special terms. Thus woo’ is usu¬ 
ally sold by the pound, but occasionally' by the 
tocl of 28 lb. In Lincolnshire, howevei*, by cus¬ 
tom the tod contains 28£ lb. Cheese is generally 
sold by the hundredweight or pound, but in the 
eastern counties it was at one time sold by the 
weigh or wey, sometimes called a weight, of 
256 lb. or 336 lb. Wool was once dealt wit-h in 
this manner, but the term then implied 30 lb, 
or sometimes 304, 31, or 32 lb. Cider is put up 
m a pipe of 100 to 110 imperial gallons; nay by 
the bale of 2 cwt.; butter by the firkin of 56 lb. 
or the tub of 84 lb.; plums by the carton of 9 lb.; 
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and wood by the cord of 128 cub ft., the stack of 
108 cub. ft., and the square of 100 ft. It is per¬ 
haps not necessary to say that even this list is 
not exhaustive, and there are several other terms 
which were once common and are still perhaps 
occasionally used, though they are fast disap¬ 
pearing. But a much longer treatise than the 
present article would be required to deal with 
every term used, and to heal the subject m all 
its aspects—historical, geographical, and com¬ 
mercial. [a. u l ii ] 

Wells. See Water, Underoroitxd. 

Welsh Black Cattle. —In Wales we might 
expect to find, as Youatt remarks, ‘decided 
specimens of the native productions of our 
island* It is difficult to determine the exact 
relationship between modern Welsh Black Cattle 
and the am lent British ox, whose remains h,i\e i 
been discovered m many parts of these islands, | 
although several attempts ha\e been made in ! 
that direction. It is probable that seveial 
modern breeds art more oi less directly de- J 
si ended fiom this animal, Mmoimst them being 
the Welsh, wh «eh, owing to the cm umstances ' 
of the ease, ma> possibly < hum a moie dneet , 
descent horn tins distant ancestor than most of 
their contempoiaries ( ,f the same class It is 
certain that Welsh Blatk (’attic icpiesent a veiy 
old race, and may to a great extent at least, hr ■ 
lightly legal (led as specimens of those ‘native ' 
productions of oui island’, of wlm h Youatt' 
speaks 

Theie must have been in mediawal Wales a 
numb(»i of distinct \aiieties of cattle, of vvlinli 
the black cattle wen* one, and poihaps the most 
impoitant We have numerous leieremes m 
Welsh medueval literature to cattle of eolouis 
otliei than black, such as white, red, dun, and 
bnndle. Recent investigations seem to show 
that the white and red cattle vveie liitiodueed 
during Roman and Saxon times iespecti\eh, 
and were not natives of these islands. The 
black cattle must therefore repiesent an older 
breed, presumably, than either of these In 
any ease there can be little doubt that the black 
cattle were crossed with both of these bleeds, 
and possibly with others as well, and it is ex* 
tremely difficult to say to what extent the pie- 
sent character of Welsh Black (’attic is to be 
attributed to this adnuxtuie of blood. Red 
cattle are frequently found in Wales in districts 
where modern breeds of red cattle have never 
been introduced, and are almost certainly re¬ 
versions to an ancient red variety which found 
its way westwards at a fairly early period, and 
was appaiently common in Wales in the Middle 
Ages. Black with white markings, and bnndle, 
arc also common colours amongst Welsh cattle, 
and even white may be seen, though somewhat 
larely. In the Lleyn district of Carnarvonshire, 
mouse-coloured cattle are occasionally seen, and 
these are probably the remnants of a very old 
breed altogether distinct from other varieties 
known in Wales. Belted or ‘ sheet ’ cattle, that 
is, black with a white belt, also occur, espe¬ 
cially in Merionethshire, but there are grounds 
for believing that these are by no means so old 
a breed as the other varieties referred to 

This variation in colour, quite apart from any 


| other evidence, suggests a multiple origin for 
modern Welsh cattle. The difference of type 
amongst those that are entirely black in colour 
also points in the same direction. But, for all 
this, there can be no question as to the antiquity 
of the Welsh black race, which, m spite of tin* 
foreign influences under which it was doubtless 
brought at various times in its histoiv, still 
lettiins many of the features that distinguished 
j it in pre-Roman times it is probable, hnw- 
l e\ei, if not certain, that oilier tiaits in the 
| breed are due to these very influences, and that 
I more than one race *of cattle of non-Welsh 
origin, but which were common in early Wales, 
have left their mark upon the modern bleed 
without affecting its colour. It is piobahle 
that down to the beginning of the 19th cen¬ 
tury, Welsh cattle as a class exhibited mm h the 
same variation in colour and type as they did m 
eailici times Old w i itei s appeal to have been 
stiuek by this variation moie than by almost 
any other fr.ituie in connection with Welsh 
cattle. ‘ Everv piovmce of the Brim ipality , 
says Mai shall, ‘seems to send out a scpaiah 
bleed’ While then* can be no question about 
the mixed*eliar.u tei of the Welsh cattle <>t tins 
pel iod, especially in the bordei (ounties, the 
ma]ont\ of the cattle in Wales wcic pcih.ips 
alwa\s I( k, and tins lias foi a long time now 
been the reeogUl/ed » olnui of all cattle of the 
pine Welsh bleed 

l’p to the beginning of the 10th tent in \ 
Welsh cattle weie divided into seveial (list net 
bleeds, the chief being the Anglesey, the JVm- 
bioke, and the (ilamoigan The last named 
was sometimes legarded as in some way’s the 
most nnpoitant of Liu* thiec, but it has now 
ceased to e\nt as a distimt breed Cattle ic- 
seinMing the old (ilamoigan bleed in colmu, 
j vi/ black with a white streak along the back, 

1 and a eonsideiable amount of white under the 
body and on tin* tail, are still very common m 
i certain paits of Wales, but aie no longer ic- 
I cognized as Welsh for show purposes. The 
j Anglesey and Reinbrokc varieties, that is, th«* 

I two types that were generally described under 
j these names by the older writers, both remain, 

I and constitute between them the breed that 
is at present known and officially recognized a> 
Welsh Black Cattle 

The districts m which black cattle an* now* 
bred are Anglesey, Carnarvonshire, Merioneth¬ 
shire, and parts of Montgomeryshire in Noith 
Wales, and Pembrokeshire, and parts of Car¬ 
marthenshire and Cardiganshire in South Wales. 
The bhwk cattle of North Wales are, generally 
speaking, of the old Anglesey type, and those 
of South Wales of the Pembroke, often called 
the Castlemartin, type The two types are quite 
distinct, although no doubt closely related, and 
up to a few years ago were recognized as sepa¬ 
rate breeds, each having a herd book of its own. 
The existence thus of two breed societies with 
an entirety separate organization served perhaps 
to accentuate the diflerence between the two 
types, and certainly T prevented anything in the 
nature of combined action on the part of North 
and South Wales breeders. In 1904, however, 
the two societies were amalgamated under the 
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mime of the Welsh Black Cattle Society, and 
there is now only one herd book. It will pro¬ 
bably take many years to obliterate the marks 
by which the northern and southern types are 
differentiated, but the Black Cattle Society as 
now constituted will no doubt accomplish much 
more in the direction of the improvement of 
the breed than was possible formerly. The 
mteichange of stock bulls between North and 
South Wal<*s breeders, and other means already 
adopted, \m! 1 ultimately result m a greater um- 
foi nut} of type as well as in a more general 
improvement in the breed. 

Welsh Black Cattle may be described as a 
most useful general-purpose breed, tombinmg 
1« , and milk-pioducing qualities to an extent 
(hat is exceeded by veiy few Bntish bleeds 
There aie breeds that glow and feed mote 
japidlv than the Welsh; their are breeds that 
are bettei known foi their milk, but there is 
none winch combines genetal utility with the 
haidmcss necessary to thrive undei ven lin- 
f<i\ out able conditions to a greater extent than 
tins bleed The South Wales cattle ha ve alvvay s 
been supposed to be the bettei milkers, and the 
Noith Wales cattle the bettei feeders The 
cattle of West Merionethsluie and South Cai- 
lutrvonshire have geneialh a high leputation 
for (| nail tv, and those of Anglesey foi si/e and 
v\< ight f riie leputation of Welsli eat tie as feeders 
i^ laigelv based upon the lemaihable Jesuits 
prod need by Welsh ludloeks xvhen taken to the 
midland and south-eastern counties of England, 
wle'ie thousands of them are sent eveiy year 
Plici e lias been a regular trade in cattle between 
these parts and tlie Print ipahtv for at least two 
< cut ui it's, and then* are no signs of Welsh cattle 
losing then popularity for the purposeful whnh 
they an* sjict ially sought. The Welsh tattle 
that iintl then way into the English grazing 
(list i lets an* as a < lass known as 1 Bunts’, a name 
whnh at once suggests the eliaiactei m which 
thc\ wcic legardeil in the early days of tin* 
t i.*«I t* The particulai merit of Welsh ‘Bunts’ 
is th.it owing to their haidmcss they do very 
well whi'ii wintered out, and when they’ an* put 
on the rich pastures of the Midlands in tin* sum¬ 
mer they feed iapidly T and attain \ei\ gre.it 
weights Foi this purpose they are excellent, 
requiring very little attention, and giving large! 
let urns than am other class of cattle 

As a breed Welsh cattle arc somewhat slow 
in amving at matin it\, and the bullocks do not 
produce the best lesults as feeders until they 
are three years old. They kill well, yielding 
a higher percentage of carcass than their ap¬ 
pearance would seem to indicate, and the beef 
is in every w T ay of fiist-rate quality and highly 
appreciated in the London market, where it is 
legarded as at least equal to prime Scott h At 
the fat-stock show of the Smith field Flub, Welsh 
cattle generally stand high m the open carcass 
competition, and have for several years m suc¬ 
cession even been placed first against all-comers. 
The beef yielded by a well-fed, mature, Welsh 
bullock is remarkable for a high proportion of 
lean meat and freedom from superfluous fat 
Mature cattle of the ordinary description w’eigh 
from 160 to 200 lb. per quarter. Those kept 


somewhat longer than usual and fed for show 
will weigh up to 250 lb per quarter and moie 

Welsh cow's arc good milkers, and the milk is 
generally of good quality. With careful selec¬ 
tion they could no doubt be gieatly unpioved 
in this as *n other respects. They are, as it is, 
looked upon with great favour by many dairy 
men, for they will thrive on very poor fare, and 
are generally easy to keep It. is lenuikable 
the amount of milk a herd of Welsli tows on an 
ordinary hill farm will give, with piactically no 
artificial food or turnips all thiomrh the winter 

Until comparatively recently little had been 
done, except by a few individual bleeders, to 
improve the Welsh breed on systematic lines 
In distiKts where the fauns are mostly small, 
with only a few cows kept, in each, and but one 
bull to serve a large aiea, it is impossible to 
eflect. nineh improvement except by combined 
at turn. Moicover, Welsli cattle as they aie have 
a definite position of then own m the store 
cattle tiade, which they could not hold if they 
entered into competition with other breeds in 
whnh rapid giowth and early feeding qualities 
have been developed, at the expense to a gi*-*at 
extent of haiillness and activity In view of 
the conditions prevailing in many paits of 
Wales, and the system generally practised of 
providing foi the store - cattle H.ulo, the late 
maturity of the Welsh Black bleed is not. sin li 
a serious drawback. That they are capable of 
much development, in this respect, howevei, is 
evident fiom what may be seen in some of the 
best-managed herds m the country Much 
could be clone to de.velop Welsli cattle as a 
milking bleed, and a great deal lemaius to be 
done m the duet turn of unifoimitv and sym¬ 
metry of form Many of them, while the) have 
plenty of size, are badly shaped, with high 
rumps, and light hind quaitei.s They aie also 
often somewhat thin on the ribs, and thick- 
skinned These are tin* most, obvious defects 
of the breed .Show* specimens .no *iten re¬ 
markably fine animals, the females especially 
being frequently very symmetrical and even- 
llesbed, whilst retaining the essential features 
of the bleed The South W.dcs cattle aie often 
longer in the body than the North Wales type, 
which arc thicker and more symmetrical. They 
often .ilso have strong cuily r hail, which in the 
North Wales type is soft and long They both 
have long hoi ns, which are vvidei and loss grace¬ 
ful geneialh’ in the southern than in tin* north¬ 
ern type. 

The Welsh Black Cattle Society has done 
much of recent years to bring (lie breed into 
prominence, and to oncouiage more systematic 
methods of breeding Its ellorts are bearing 
fruit at least in the show yaid, and then clfett 
will doubtless be felt in other circles as time 
goes on The breed owes as much, however, 
to individual breeders as to the Society The 
secretaries of the Society and editors of the 
Herd Book are Messrs James Thomas and Son, 
Haverfordwest. 

It is not improbable that considerable expmt 
trade in Welsh Black Cattle may be developed 
m the future. They are already highly appre¬ 
ciated in jiarts of America, and they have been 
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tiled with success in South Africa, where their 
hardiness of constitution has enabled them to 
thuve under conditions which had proved en¬ 
tirely unfavourable to other breeds. While they 
sue perhaps not suitable in places where, for 
various reasons, rapid development is looked 
for, where soil and climate are such as to make 
this rapid development difficult to attain, and 
where hardiness of constitution, together with 
a capat ity for thriving on the scantiest fate, aie 
essential, Welsh Bla« k <\it.tlc deserve a tn.il, 
and there hardly a breed that can, for such 
a purpose, be recommended with gieater con¬ 
fidence [c it .1 J 

Welsh Cobs and Ponies.— Origin and 
Early History —The eailient referente to the 
hoises indigenous to the Pinn ipality <>f Wales 
occurs in Leges Walhea*, compiled by How cl 
the Good, King of Wales m the 10th ccntuiy 
Here three distinct types are mentioned (a) the 
paffnuf. the iitlmg animal that ambled easily; 
(h) the roictiy , runcy, m sumptv ?, oi the pa< k 
home; (<) the Equus operarut.% the light, able- 
bodied carting horse that drew the ‘ kerr’ oi 
‘gainbo* This was a little ear ton i unnei.s whu h 
was used to convey the scanty haivcst fiom tin* 
hill slopes oi Mouse and faggots along steeps 
where it would have been impossible for a 
wheeled cart to ventuie. Probably the light, 
able-bodied ‘cartelthe Equus opera? i us, mated 
from time to tune with the beltei bied l ldmg 
palfrey, played a great part in stamping the 
type of pony now familiar as the* Wcdsh cob 
In the Leges Walbcie there is scant n fereme 
to the smaller pomes of the hills it would seem 
that even in these early times there existed a 
sliong prejudice against them — a piejudice 
wlinli in Tudor times < ulmmated in the cn.iet- 
ment of the Penal Laws P»ut m spite of this, 
these haidy lull pomes continued to ilounsh in 
then mountain fastnesses 

Modlrn Wklsii Poniks — Like other trotting 
}tomes, the Wclsli col) is a composite bleed His 
precise origin and evolution is a mattei of con¬ 
jecture, foi no wiitten records of Ins descent 
have been kept Consequently we have no de¬ 
finite information as to the systems adopted by 
ins early breeders, or the aims which they had 
m view in grading up the cob It is supposed 
by some tli.it tin* Welsh cob was primarily dc- 
lived from the light Vaitei’ and the pony of 
the mouiit.un aforementioned Since the estab¬ 
lishment of the Stud Kook in tin* cai Ij part of 
Queen Victorias reign, howevei, an accurate ami 
authentic record of the Welsh cob has been kept 
Hctails will be found in volumes n and m of 
the Stud Hook. It would seem that, early m 
the Victorian era, there w*as an infusion of 
thoroughbred blood In the early ’forties a re¬ 
nowned Arab sue imported bv Mi Craw\sliay 
of (\farthfa left its stamp on the breed So it 
was with the Welsh cob of these early Victorian 
days, and the stock of a certain old epoch- 
making sin* at that time yvas responsible for 
a large and widespread progeny that peram¬ 
bulated Wales, and lejoiced in such various but 
well-known names to the Welsh cob lover and 
breeder as the Welsh Flyers, Cardigan and other 
Comets, Eiddw'en Trotting and Briton Flyeis, 


Expiesses, Caradogs, Kings and Welsh Jacks, 
Beaeonsfiekls, Lions and Dandelions. All these 
weic inbred to Mi. Richard Evans’s Old Trotting 
Comet, who was foaled about 1840 This is the 
breed that has become so noted and celebrated 
foi its pace, coinage, and staying powers, and 
responsible for the good name that the Welsh 
cob has univeisally obtained. 

From the question of cobs we must turn to 
the subject of the smallei ponies who frequent 
the lulls, commons, and moorlands of Wales 
A certain divergence of shape in these animals 
has been the subject of comment and discussion. 
Oiii Stud Hook slightly dilloienMates two types, 
as will be seen in the subjoined description of 
then essential charaetenstics, .is for instance be¬ 
tween the pony w ltli iinei quarteis and the pony 
with cob chaiactej. The cobbler-look mg ponv 
is probably the lesult of some small cob sue 
being mated with the Hill pony of the distm t. 
Many of these showy, tint ting, st mdy little ani¬ 
mals, pel haps more adapted to the shafts than 
the saddle, arc often seen m oui show lings. 
To instance names of well-known bieedeis of 
studs built upon these lines we may mention 
Mr Maishall Dugdale’s, Llwyn, Montgomery¬ 
shire; Mi. Miller, Foiest Lodge, Brecon, Mr 
Jones, Dinartli, Colwyn Hay, Mi. ft. (Leaves, 
Wliii, Portmadoe; Mr T B. Lav is, &c All 
these have been possessors of pn/ewmnmg con¬ 
spicuous small pomes who time bat k a very 
ne.iT oiigm on the sire side to a 14-hand-and- 

ov ei cob parentage 

The other pony we have dcseiibed as of an¬ 
other type and Arab-descended is principally 
iepiesented at tin* present day m Wales by the 
sons and descendants of a pony called Dyoll Star- 
light, belonging to Mr Meunc Lloyd. This 
pony is one of the annuals that makes history 
and becomes in after-days known as an epoch- 
making sire Mr Evan Jones’s Grey light., the 
well-known Champion winner of many years at 
tin* Royal, Islington, Olympia, and elsew’heie, is 
his most, lllustnous son Sir Walter Gilbey's 
ShootmgStai and Mi 11 T) Greene’s Balhstite 
and King Cole arc othei well-known winneis, 
and sons of this famous little animal 

Points and Characterirtics —The points 
and characteristics of the Welsh Mountain and 
Moorland Pony for the guidance of judges and 
breeders W'eie drawn up and revised, 1908, by 
Mi John Hill, Marsh Brook House, Church 
Stretton, Mr H. Meunc Lloyd, Delfiyn, Llan- 
wrda, South Wales, and Mi. C. Col Lilian Rogers, 
Stallage Park, Radnorshire. Subjoined we give 
them textual ly 

Section J, Part /. — The Mountain Pony is 
considered to be the original foundation from 
which the other ponies and cobs of Wales are 
descended, so that this section is placed first in 
order, and a description of the animal given, 
winch is intended to serve as an instruction to 
judges in making their awards under the various 
conditions of the classes under which such ponies 
arc shown 

It has been decided at a general meeting of 
the Society t<> divide Section A into two parts. 
Pai t i will consist of the bloodhke quality ponies, 
not exceeding 12 hands in height; Part II, be- 
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aides applying to ponies of this description, shall 
also include those of a more cobby type, and 
ranging up to the height of 12 hands 2 in. 

The following are the definitions that are 
drawn up for the instruction of judges in Tart 1 
of {Section A.— 

(Jeneial Charade ). — Hardy, spirited, and pony like. 
Colour. —Any colour. 

Head. —Small, clean cut, well set on, wide between 
eyes and tapering to muzzle 

A’aiis -- Well placed, small, and pointed, well up on 
head, proportionately close, not lop-eared, but small 
and pointed 

Noduls.- Prominent and open 
Tin oat and Jaics .—Finely cut 

—Fauly lengthy and moderately lean, with a 
stronger crest m case of a stallion. 

hhotddf m -Long and sloping well back, fine at the 
point*., with a deep girth 

F,ne 1 t<js Set square and true, not too fai back 
under the laxly, and not m at the elbows Long strong 
forearm, well - developed knee, shoit flat bone below 
I iu*e, pasterns of proportionate slope and length, feet 
well shaped and round, hoof dense 

Htal and Jjonn.— Muscular, strong, and short-coupled 
thud (Juar/ns — Lengthy and tine Not cobby, 
ragged, or ‘ goose-rumped ’ Tail well set on and carried 
gaily. 

Hath. —Wide, large, and clean, parallel with the 
body, and well let down, shank flat, and vertical 
Neither sickle-hocked nor unduly straight Adequately 
bent, with long heel or caleis bone. Pasterns of pro- 
k>i tioiwite slope and length, feet well shaped and lound, 
mof dense 

Arinm —Quick, free, and straight from the shoulder; 
knees and hocks well flexed, with straight and powerful 
level age well under the body as to the hocks, hut with 
such bending of the knees and hocks as will not sacrifice 
pace and power. 

Tomes in this section shall not be docked nor 
hogged. It is further recommended that ponies 
entered in this section or exhibited in shows 
governed by these definitions should as far* as 
possible comply with the further conclusions 
discussed and an ived at by the Welsh Pony and 
<’ol> Society at tin* annual meeting held at Llan¬ 
drindod Wells, September, 1907, namely ‘That 
all such pomes shall show, or then owners be 
able to prove, unquestioned descent on one side 
or the other (and not further back than the 
grand-sire or grand-dam) from animals that 
were foaled or have run wild on the mountains 
or moorlands of Wales or scheduled portions of 
the border counties, or ar c descendants of ponies 
already entered in Section A of the Welsh Stud 
Look’ 

tSectwn Ay Part 11; and Section B .—The de¬ 
scription and points as to colour, head, eyes, 
nostrils, throat and jaws, back and loms, fore 
legs and hocks, given m Section A, Tart I, for 
the Mountain and Moorland Pony, would seem 
to be appropriate for a larger pony entered in 
Part II of Section A and in Section B. Their 
ears, however, may be proportionately larger 
Their neck should be fairly lengthy and well 
defined where it joins the shoulder, giving the 
pony a good lookout. 

These ponies are as a rule strongei built, and 
have certain traits of the cob character and type, 
as described under Sections C and 1) 

In neither of these sections, or part of sections, 
is docking or hogging a disqualification. 

Sections C and D. —It is considered that the 


same points apply to both these sections C and 
D, as descriptive of the Welsh cob, tin* only 
practical difference between those entei ed in eat ii 
of these sections of the Stud Book being the 
lieight and proportionate strength and power 
of the laigei cob entered in Section I). It was 
thought advisable to divide them into two sec¬ 
tions, so that bleeders could be guided m their 
selection foi the breeding of whiehevei type 
they wish to make then* speciality. It was also 
considered that Section I) would encourage those 
cobs which aie adapted for mounted infantry 
and other remount woik for the army. 

Head .—Small and Hat, showing pony character with 
fane silky halt undei the jaws when in the rough. 

Arc/. — Well defined where it joins the shoulder, 
giving the cob a good lookout. 

tShouldei s Well laid, hut strong. 

Bail and hum.— Back not too long, loins stiong and 
musculai, tail well set on and not ‘goose-rumped’. 

Sen»id Tlatj/t. - Well developed, not too long from 
stifle to hock, or from hock to the ground 

Fme Let/.', —Should stand well outside the body, ami 
be placed well forward; big knees, flat bone, moderately 
sloping pasterns; feet round, well formed, not ‘boxed’ 
or too big When m the rough there should be a mode 
rate quantity of fine silky ‘feather’on the back of the 
legs. Hard wear-and-teai fetlock joints are absolutely 
essential. 

Attion — Free, true, and forcible; and they should 
bend their knees and hocks as much as is compatible 
with pace and staying poweis 

Methods Pursued in the Bearing oe Stock. 
— Tlie system that lias generally prevailed m 
Wales in ponv-biceding is that the sires run 
wild on the hill with the mares. In some eases 
tins method was attended with bad Jesuits in 
that it led to piomiacuous mating, owing to the 
existence of undesirable sires, and two-year-old 
colts being permitted to run loose among the 
males To remedy this state of things legisla¬ 
tion was sought foi, and resulted in the ohtaiu- 
mentof the Commons Act, 1908, which provided 
for the elimination of undesirable sues under 
certain conditions This should and will pro¬ 
bably lead to good results and a better class of 
ponies all round. 

In some places pony associations have been 
formed, good sues bought, and greatei atten¬ 
tion paid to the breeding of this kind of 
stock. 

The Church Stretton ilill Tony Improvement 
Society is perhaps the pioneer of this movement, 
and their efforts to improve their hill stock by 
selected sires has been attended with excellent 
results They have an annual ‘ drive’ and ‘ round 
up’ of their ponies from the lull, and at the 
same time an annual show, and an annual elimi¬ 
nation and selection of sires for tlie different 
herds of ponies on their lulls. 

Some attention in the past day was also given 
to the improvement of pony breeds in some parts 
of Wales, and experiments made for this pur¬ 
pose. The thoroughbred Merlin was turned down 
among pomes by Sir Watkm Williams Wynn of 
Wynnstay, and did a great deal to improve the 
breed of ponies of that sort. Others, too, turned 
out at various tunes Arabs for a similar pm pose 
—Lord Oxford, Mr. Morgan Williams of St. 
Donats (to one of whom probably the Arab 
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appearance of Dvoll Starlight is traceable), and 
Mr Richard Crawshay , and though these ex¬ 
pel lmcnts have never seemingly had the effect 
of increasing the size of the produce, doubtless by 
slow action it has tended to impiove the moun¬ 
tain breed to a great extent. We cannot leave 
this subject without referring to the fact of an 
lmmigiation of Hackney sires in the Principality 
which has been extensively used to cross with 
the old Welsh breed of cobs As this is a matter 
of controversy, we will not allude to it further 
than to say that with some it is a matter of 
regiet, with otheis it. is looked upon as a elcsn- 
ablc proceeding, inasmudi as it. is claimed to 
enhance the money \alue of the animal Theie 
is no doubt that an animal bled this way pre- 
stmts a moie appaient and taking appeal ante m 
the show ring against his more homely looking 
confreres of Welsh ongin Whether the Il.uk- 
nev is in most iespetts the supeiioi animal of 
the two is anothei controverted point of opinion 
For weal .tnd teal, stamina and durability, de¬ 
spite his less show appearance, the advocate of 
the old Welsh cob claims the superiority 

J MSTIUBUTION OF THK BllKKD-If We WC11C* 
to take one • minty m Wales that has been 
renowned mote than other's, the pic-eminence 
of the 1 county Cardigan m the matter of its 
breeds of cobs and ponies must be acknow¬ 
ledged, and that pre-eminence to a great degiee 
it maintains to the present, day. The bleed of 
Old Welsh layers, Comets, &e., originally came 
fiom those regions. They, howovoi, lapidlv 
upload throughout many other cc nties of 
Wales, and more especially pel haps the coun¬ 
ties of Ill coon, Radnor, .iml Carmarthen Though 
the tiue-lmed Welsh cob and the descendants 
of Old Trotting Oomot and Welsh river are 
less often found than of you*, the diligence of 
a scckci after 011 c of this lot max sometimes be 
rewarded by coming aeioss a ti uc-biccl speci¬ 
men of the strain, moie especially if lie insti¬ 
tute's a search through the pages of the Welsh 
Stud Rook, whcicm all the* best animals of 
these Welsh bleeds arc* not only entered and 
their pedigtees practically tabulated, but tin* 
whereabouts and address of ownei gi\e*n 
The* distribution of the* Mountain and Mooi- 


land Pony extends nearly over the whole of the 
lull area and common lands of the Principality . 
Large tracts of these lands— places situated like 
Eppynt Forest (Brecon) or Radnor Forest; all 
these unenclosed lands that lie to the west and 
south-west of the River Wye as it flow's from 
Rhayader to Hereford—abound m large mobs 
of these small actne-lunbed little animals. Per¬ 
haps the counties containing the greatest num¬ 
ber may be cited as Breconshire, Radnor, Car¬ 
digan, Merioneth, Carnarvon, and some parts 
of Clamoigan, Carmarthen, and Montgomery 
We must not omit, some of the bolder counties 
where England begins and Wales ends, such 
as the Black Mountains (Herefordshire), the 
Church Strut ton Hills (Sluopshue), *S:<-, wdiere 
the pomes aie and may be described as Welsh, 
or identical and inbred with the Welsh bleed 

Stud Book - The idea of a society was first 
mooted m the year PRH) A meeting was < ailed 
together at the Royal Agricultural Show, Cai- 
dill, PM)I, under the presidency of Lend Trede 
gai, and fi mu that moment, the* projee t. adv anc eel 
rapidly' and w T as taken up enthusiastic-allv An 
other meeting, largely attended, unclei the pie- 
sidency of Mi Chailes Colt man Rogers, was 
held at Llandrrndod, when rules wc-ie drawn 
up, and in 11)02 the* fust volume* of what has 
turned out to be* a successful society was pub¬ 
lished A Council of 42 members was selected 
by vote of the members of the Society in each 
county. This Council selected Lord Tiedegai 
as President, and Ml Mai shall Dugdale, Mi 
Charles Coltman Roger*-’, to occupy the positions 
<>t Chairman and Vice-Chairman respectively 
The objects of the Society were announced as 
the improvement and encouragement of the 
breeding of Welsh Mountain pomes, Welsh 
pomes .incl '*obs. (Qualified |iulges weie named 
and recommended by the Council to exercise 1 
then functions at the* various shows m the 
Principality and elsewhere* The following rules 
now (1910) in vogue explain the regulations 
w hich govern the* application for pomes to Stud 
Book 

(a) Cobs - Ponies and cobs can be fullv icgis- 
tcied at one ycai old and upwaids, with the 
following height limits 



\ e.irlnitfs 

*2 \ eais 

.1 V t aTs 

4 \ < .11 
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11 JON ,11 (Is 

Section A, Part, J 

P.utll 

Section B 

Si etn»n C 1 

Sect 1) -- No height limit 

11 hands 
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12 hands 1 in 

Id hands l in | 

11 hands 2 in 

J 1 hands 2 in 

12 handsd m 

Id hands d in 

12 hands 

12 hands 

Id hands 

14 hands 

* 12 hands 1 m 

. 12 hands 1 u, 

! Id hands 1 m 
j 14 hands ] m 

12 hands 2 in 
j 12 hands 2 m 
j Id hands 2 m 

1 1 i hands 2 m 


Ponies entcird in Section A, Part T, shall be 
neither do< ked noi hogged, and shall show, or 
the,u owneis prove, unquestioned descent on 
one side or the other (and not further back than 
fiom the grand-sneoi grand-dam) from animals 
that have run wild oi were foaled or usually 
lived on the mountains or moorlands of Wales, 
or scheduled portions of the border counties, 
or are descendants of ponies already entered m 
Section A. 

If, at five years old, either a stallion or mare 


shall exceed the height limit of the* section 
enteied in, it, shall be tiansfciied to its proper 
section without any fee All heights and mark¬ 
ings must be registered with entry. 

(b) The Council shall appoint judges in dif¬ 
ferent, disti icts who shall inspect, and no founda¬ 
tion stallions or marcs shall be entered in the 
Stud Book until a certificate* lias been signed by 
an inspection judge ; and in the case of a stallion, 
the certificate must be accompanied by a certifi¬ 
cate stating that the stallion is sound, and signed 
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by a qualified veterinary surgeon. The produce 
by a registered sire and from a registered dam 
will be eligible entry. 

(r) Judges are requested not to grant certifi¬ 
cates to any animal they consider to be affected 
with any hoi editary disease. Should the judges 
have any doubt as to the soundness of the mare, 
they may call m a veterinary surgeon. 

((/) All membeis of the Council are inspection 
judges, two of whom have power to appoint 
othei judges m the distucts when they may be 
icq m ml 

('m e> Markets, Average Price, etc —In 
any attempt to arrive at an estimate of the 
aveiage price that the Welsh-bred animals- 
eol" and pomes—realize, it must be borne in 
mind that there are many causes wlucli might 
opei .ne that would upset any calculations how 
e\er wa»ll based Tlieie is the pine that the 
breeder obtains, and again the pure that the 
dealci resells at These are often apt to be con¬ 
siderably at variance Then* arc other things, 
too, to be consideied. Tf the bieedei gets ml 
of lim stock in lots of tinoe oi four, <>i c\cii 
largoi numbers, lu* natmally obtains, and 
expects to obtain, for them, sold in this way, 
a sm,ill* i pine than if he sold them singly 
What we would like to set is the buyei m 
elosei touch wuth the breed ei The Welsh Stud 
book, purchased from the Scrrotarv of the So¬ 
ciety, would give him all inhumation as to the 
wdieteabouts and the genealogy of the animal 
he sought This is a eouise that is much more 
i esoi ted to by buyers, especially from abioad, 
than it, was formei )y. 

In making, then, an appioximate estimate of 
the puce they realize, let it, be taken that we 
refti to the price that the breeder niav look to 
obtain Besides the pomes that aie sold foi tin' 
>its, there is also a ready sale for the lough 
it tie pony of the lulls (under 12 hands) f«»i 
otliei pin poses At many of the autumn fans 
m Mui Wales it is not at all an unusual sight 
to see droves of little pony suckeis being roughlv 
weaned, and paited fiom their dams for the Inst 
time, as the\ hustle them closely packed into 
l ad way Lucks 

Such ponies bought ill numbeis are probably 
obtained at a cost of £3 or £4 a head Their 
destination is often the cast of England, where 
they are sold to farmers, who again, after break¬ 
ing them, lesc 11 them in a few years as tiding 
ponies foi i hildien, or for harness woth in govei- 
ness c ai ts 

Sin'll a sight as this is to be seen annually 
at Newin idge-on-Wye and many other similar 
market towns in the Principality. Indeed a 
fan without the presence of some of these ani¬ 
mals is quite an exception. 

Besides the destination alluded to in the east 
of England, it is not an uncommon thing to 
meet droves of Welsh Mountain ponies working 
their w T ay towards the sea-coast for embarkation 
to Ireland. 

As the pony gets older so naturally does his 
value increase. A good yearling pony will fetch 
(especially if registered) from perhaps £7 to £12 
variously; at two years old £8 to £T2; and at 
three years old £12 to £Tf> would be more like 
VOL XII. 


the pi ice he would command Good-looking 
young mail's would fetch the highest pi ice On 
several occasions, wlieie a laigish numbei of 
mares has been bought, to send away for bleed¬ 
ing purposes to li eland, the (bionics, o? Aniei n a, 
the aveiage pine lias been £10 pci animal But 
it must be miicmbcied and icikoncd that bv 
buying m huger numbeis the puuhasei will 
obtain them individually at a lowei pi kc than 
by taking a single animal 

As to the show pony, prizewinning niaies, 
cue would probably be nearer the ni.uk if one 
lcekoned their value at fiom £30 to £00, but 
of eouise these an fi w and fai between, and it 
would not be till aftei .smic signal successes that 
they” realized the higher pines of tins estimate 
The stallions, wmncisof the pn/e nng, would 
piobablv not be obtained exec]it, at a m i \ high 
and famy figuie— ->a> £250 oi more. 

A gieat many binds aie always on the look¬ 
out fora Iikelv >calling of this bleed and would 
probably h«i\e to pay some £10 to £50 foi a 
piomismg youngstci, even though hi uueei 
w r as unmade. 

With pomes, so it is with the cobs when oik 
comes to estnuat* tin' pine One may put the 
ordinary Welsh mb at fiom £15 to £30 up to 
tlnee yeais old, and the piobability is that, tin* 
bmei would obtain foi his mono a \ciy hardy 
lasting animal if he lame fiom On old Welsh 
stock 

Animals crossed with a Ibuknev peilups 
piesent a mote showy appealain*e, and in con¬ 
sequence might lealize a betb i puce, though 
it is doubtful if they aie bcttci woikeis \n 
animal, sin h as Mi Eostci’s ehampioii, Mid 
Valley Wonder, biod this wa\, is estimated by 
bisowner.it £1000 On se\eial occasions good 
show animals, Welsh oi Hackney-Welsh, lia\ 
fetched then hundreds 

Again, Welsh cobs, tine-bred W T clsh < obs, in 
the ’eighties bought foi pines of £35 or £*10, 
realized in London, when sold at Tatteisa.l an 
average pmc of £55 oi £(J5, and lunioui says 
gave satisfm turn, owing to then haidniess and 
staying powers, to then puichasers 

In eondusion, wo would point out that the 
Welsh Stud Book, acting on and linpioving 
upon the experiences of other such institutions, 
has set forth in gieatei detail than any othei 
similar volumes have done, all that can he Lamt 
and known of the previous history and pedi- 
giees of the annuals whose names aie contain* d 
in their registers; and we would fuither point 
out, that anyone desuous of supplementing Ins 
knowledge of the history of these interesting 
animals, is able to do so by a pemsal of flu* 
waitings of neaily eveiyonc qualified to wntc 
on the subject 

Moroovcj, should anyone be desirous of pm 
chasing any of these animals, he will find 
within those volumes not only the pedigiees of 
the animals he seeks, but the exact localities 
where they can he found, as also the addi esses 
of the principal breeders. All information, and 
the purchase of the volumes, can be sought foi 
and obtained from the Secretary of the Society, 
J. Bache, The Farms, Knighton, Kadnorshire. 

- ' lcc.it.] 
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Welsh Mountain Sheep 

Welsh Mountain Sheep. There are in of Carnarvon and Merioneth. In all these dis- 


the Principality of Wales several distinct native 
breeds of sheep differing materially from one 
another. This accounts perhaps in a great mea¬ 
sure for the somewhat vague descriptions given 
of Welsh sheep by old writers, who seem to have 
regarded all Welsh sheep as belonging to one 
bleed, which had never been reduced to a fixed 
and uniform type. There has existed, however, 
m Wales from time lmmemoiial a distinct race, 
having teltam characteristics of its own, winch 
has played tin*, most important part in the eco¬ 
nomy of tin* countiy for many centimes, and 
winch has a gieater < laim than any other to be 
regalded as pai cicrUence the Welsh breed It is 
now officially described as the Welsh Mountain 
breed Hundreds of flocks are maintained on 
tin* mountains of Wales, and they constitute the 
chief wealth of all Welsh lull distill ts 

Whilst Welsh Mountain sheep aie entirely 
uifleient m appearance fiom other varieties that 
aie Welsh in ongm, such as the Kerry Hill and 
the Radnoi, they aie not all of one typo. In 
almost ever} flock of Welsh Mountain sheep as 
found on tin* lulls, and in every diove of sheep 
that one may meet on the load, theie will be, 
found two types, ditteimg from each other not 
so mix h in size, as m face coloui, the one having 
a yellow, 01 tan, and the other a purely white, 
fact* Ordinary Welsh Mountain sheep are a 
mixtim* of these two types, which m all pio- 
hahilitv icpresent two ancient laces having a 
somewhat diflerent history. As far as is knov'ii, 
howevei, both types aro equally Welsh in ongm 
In (Ci tam paits of Wales the oidmaiv hill sheep 
aie still mon* mixed in eharaetei, th<*ie being 
amongst them man} speckled, oi ‘duty’ fa< es 
In tin* paits of nnd-Wale.s adjoining the Keny 
I ill count! \, those speckled-faced sheep m.iv 
veiy possibly he the remnants of the old vanoty 
vhnh is now icpiesented by tin* modem Keny 
Hill (Wales) bleed, and aie theiefoie not, pio- 
pcily speaking, Welsh Mountain sheep at all 
In otliei parts of Wales, when* speckled-faced 
shccji an* found amongst hill (locks, it is known, 
m many instances at least, that such individuals 
aie the lesultof dossing with Scotch Mack faced 
rams — a eioss winch has often been tiled m 
Wales, hut not as a rule with vei \ great success 
The Whitefaced, thick-set. sheep sometimes found 
on some of the hettei lull pastures in Wales are 
likewise the lesult of crossing with Cheviots, to 
which they often heal an unmistakable iesom- 
bkince It should be noted that these cross¬ 
bred slice]) are only found in certain districts in 
Wales, and it is a mistake to suppose that doss¬ 
ing has been earned on to any material extent in 
the country as a whole, or that the original char¬ 
ade 1 of the Welsh Mountain breed lias been 
sensibly modified by this means 

The great sheep districts of Wales, where the 
Welsh Mountain breed is found in its purity, 
are the uplands of Carnarvonshire, Merioneth¬ 
shire, Montgomeryshire, and Breconshire. In 
pints of Daidiganshire, Denbighshire, and Gla- 
morganshne, sheep-farming is also carried on to 
a considerable extent. Perhaps the most im¬ 
portant counties in the Principality, as far as 
Welsh Mountain sheep are concerned, arc those 


triets the same type of sheep, as regards breed, 
is found, but they differ in size ana quality ac¬ 
cording to the character of the pasture and the 
general nature of the district. The sheep on 
Plynlimon, the Berwyn range, the Mawddwy 
and Tal-y-llyn districts of Merionethshne, and 
the northern part of Carnarvonshire are gene¬ 
rally regarded as the best, being bigger and 
stionger sheep and generally having finer wool. 
Of tin* two types, the white- and tail-faced re¬ 
spectively, winch are found together in most 
Hocks, pieference is given to the* latter owing to 
its greater hardiness, and the white-faced variety 
will no doubt be largely eliminated in time 

Welsh Mountain sheep as they aie found to¬ 
day may be described as a small and an excep¬ 
tionally hardy breed, mostly with tan faces and 
legs, a somewhat long, narrow hotly and lather 
short, fine wool. They aro remarkably active, 
and it is with the gieatest possible difficulty 
that they aie kept within hounds Well bred 
and carefully clipped specimens are particularly 
handsome, and theie is hardly a bleed that can 
match them for grace of fonn They produce 
mutton of rate quality and flavoui, whuh is of 
the highest, repute in tin* London maiket, and 
is included in the menu as a special delicacv m 
hotelsand restaurants (fenuinoMountain sheep 
weigh 7 or 8 lb per quarter, hut held fed Welsh 
wethers will weigh up to 12 lb per quaitei and 
more. 

Welsh Mountain sheep are capable of much 
impiovenient, as is shown by the success that 
lias attended the efforts of many well -known 
bleeders in the Principality Tin* ‘improved’ 
Welsh is a much largei and heavier slice]) than 
the oi din,n v mountain ty pe. They are more pio- 
liiic also, ‘twins being rare amongst slice]) kept 
on the mountain moie uniform as regards tape, 
and fatten quickci. Much good in tin dueetion 
of moic eaieful breeding has followed tin* estab¬ 
lishment of the Welsh Mountain Sins*]) Flock 
Book Society The Society was formed in JJK)f>, 
and the first volume of t lie Flock Book was issued 
m 11KH) The secretaries of the Society aie 
Messrs T. and W. Leathes, Ruthin, North Wales. 
The establishment of the Welsh National Agn- 
cultuial Soeiet}, and the inclusion of separate 
classes foi Welsh Mountain sheep in the schedules 
of the Ko}.al and other large shows outside 
Wales, have also done much of recent years to 
draw attention to the breed and to encourage 
bleeders in the woik of improvement. The 
‘mipioved’ flocks aie kept in the lowlands, and 
aie specially suitable for Wales. They retain 
their mountain hardiness to a very great extent, 
and combine with it considerable size and excel¬ 
lent. quality. In many cases, pure Welsh lambs 
fatten as quickly and weigh as heavily on the 
same class of land as the cross-bred lambs that 
aie so popular m the country. 

It is tin* usual practice in Wales to keep the 
flocks on the mountain from about May Day till 
November They are brought down to the low¬ 
lands in the winter, except in cases where the 
lull aftoids somewhat better pasturage than the 
ordinary mountain, and it happens to lie con¬ 
tiguous to the rest of the farm. Welsh hill 
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flocks vary in size from 100 to 5000, the actual 
number of sheep depending upon the amount of 
mountain land attached to the farm. The un¬ 
enclosed mountain is generally apportioned be¬ 
tween the farms having rights of pasturage upon 
the land—a remnant doubtless of tribal organi¬ 
zation and tin* amount of land thus allotted to 
each holding vai les very much. The portion be¬ 
longing to each farm is known as a ‘ sheep walk’ 
oi ‘ libeiLy ’ Most of the larger sheepwalks are 
unenclosed, and the sheep are kept within theo- 
l etu al boundai ies by < onstant shepherding. The 
shepherd has to be as vigilant in preventing the 
sto< k from adjoining sheepwalks from trespass- 
mu upon his ground, as in preventing his own 
sheep from straying. Whore large flocks are 
maintained on the mountain it is often found 
that tiidc is insufficient accommodation foi the 
sheep on the lowland part of the farm, and it is 
a lauly general practice to send the male lambs 
away to winter, a certain fixed price pel head 
being paid foi their keep from October to April. 

lainibing generally begins about the end of 
Mai eh As a rule there is very little trouble 
with the ewes at this time except after a veiy 
hard or wet winter. Welsh Mountain lambs 
have a characteristic brown patch in front of 
the w ithers at birth—a vestige probably of <Iai k- 
coJoered ancestors—but it disappears entiielv 
as they grow older. It is common also to find 
<i numlrei of black lambs m hill flocks every 
season. 

Welsh Mountain sheep produce wool which, 
of its class, is of good quality, though somewhat 
short. The fleece is fairly close, and weighs on 
t he average from 2 to 2j lb. for ewes and wethers, 
and to f> lb. in the case of rams. The ‘im¬ 
proved' sheep will yield considerably more than 
this, lams’ fleeces weighing up to 8 lb. Welsh 
wool vanes a good deal in quality according to 
the chaiacter of the shecpwalk and the amount 
of attention paid to selection In some cases it 
contains a laige proportion of coarse white hair 
known as ‘kernp’. Jt is difficult to find moun¬ 
tain wool that is free from this, as even in well- 
bied sheep one finds a considerable amount of 
hemp in the wool about the thighs, and, indeed, 
many hill farmers prefer to have a little of it 
m the wool, as it is regarded as an indication 
of hardiness 

The old practice of keeping the wethers until 
t luce oi four years old has to a great extent been 
discontinued in many districts, the lambs being 
cither sold off as stores, or fattened, where this 
is practicable. This change in the system of 
management has been brought about partly by 
the fall in the price of wool and partly by the 
demand for young mutton on the part of the 
consumer. The practice, however, is by no means 
geneial throughout the country, and there is no 
difficulty in obtaining Welsh wethers for feed¬ 
ing, though they are seldom kept to the same 
age as formerly. The general custom is to diaft 
the wethers at two or three years old and sell 
them in the back end of the year to lowland far¬ 
mers for feeding, at prices varying from 14*. to 
22*. a head according to the season. They are 
somewhat slow feeders, and, when the price of 
store sheep is high in the autumn, do not leave 


much margin for profit Sometimes, however, 
they pay very well, and they are always sale¬ 
able. 

The ewes are usually drafted m then fifth 
year, and many thousands of Welsh Mountain 
ewes are sold to the lowland districts of Wales 
and the English counties every autumn for the 
rearing of fat lambs. No class of draft ewes is 
more jnofitable. They may be bought at fiom 
12s U* 20* a head, and being exceedingly hanl\, 
then winter keep amounts to veiy little. They 
are good nurses also, and besides lcaiing exiri- 
lcnt lambs, they do well themselves when taken 
to even moderately good hum The most popular 
breeds foi crossing with Welsh Mountain ewes 
foi this purpose are the Shropshire, Southdown, 
Wiltslme, Keiry Hill,and latterly, theByeland. 

In many parts of Wales, hill flocks might be 
gieatly improved by more systematic rotation 
and tin* introduction of fresh blood. The im¬ 
provement of the breed generally being the aim 
of the Welsh Mountain Sheep Flock Book Society, 
its efforts on behalf of the ‘improved’ Welsh 
breed will ultimately no doubt bear fruit in 
mountain flocks also, for although the ‘ improved’ 
slice}) would not perhaps retain their size and 
quality if turned to an ordinary mountain sheep- 
walk, there can be little doubt the.* the use of 
‘improved’ rams in lull flocks wouid result in 
a marked improvement in many districts The 
conditions on the mountains arc so rigorous that 
hill fanners are naturally averse to introducing 
any (‘lenient which might by any possible chain e 
impair the hardiness of their sheep The prac¬ 
tice of buying ‘improved’ rams, howevei, for 
service in mountain flocks is extending But 
whilst much improvement, is desirable in certain 
directio ns, Welsh Mountain sheep must always 
remain a small, liaidy, and active breed; and if 
they are to thrive on the scantiest fai e, and prove 
a source of profit to then ownois, ha\ing regard 
to the particular nature of their sunoui. I ngs, 
it is essential that they should not lose, by any 
system of management, those particular cliai- 
aetciistK s that have hitherto made them so valu¬ 
able an asset to the fanners of the Vnnripalily. 

[c II J J 

Welsh Pigs have not of recent years im¬ 
proved to anything like the same extent as have 
the pigs in some other parts of Great Bi itain. 
Amongst the causes assigned foi tins want of 
attention to animals which play so large a part 
in Ireland are the want of local shows, the 
limited consumption of pork, and the absence 
of bacon factories m wlucli the pigs could be 
converted into bacon. The Welsh pigs appear 
to have been utilized for the purpose of the dis¬ 
posal of the inferior produce of the farm, and 
more particularly of the dairy by-products, which 
are chn fly available during the summer months. 
This results in the major portion of the pigs 
being ready for the fat-stock markets in the 
months of August and September, when veiy 
considerable numbers of them are sent into Eng¬ 
land and thus tend to reduce the scarcity of fat 
pigs, which is frequently observable in the mid¬ 
land and southern portions of England during 
the latter portion of the summer months. The 
Welsh pigs are mainly white in colour, some- 
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what long in the snout and legs, coarse in bone 
and hair, light in ham and carcass, and give one 
the impression rather of ability to continue to 
consume a large quantity of food for a long 
period without becoming overladen with fat, 
than to produce pork of high value at little 
expense whilst they are comparatively young 
The sows are prolific and good milkeis, and 
the youngsters are hardy, and when they are 
weaned they pen up ?w7/, as the dealers term 
it, 01 , in other w*oids, they give the impulsion 
of greater weight and size than they actually 
possess when in the pens at maiket or when 
hawked about in the (lealei s’carts for sale The 
length of leg and general coarseness of body 
greatly assist m the deception. Of iccciit ycais 
some Large White boars lane been intinduced 
These have 1 improved the quality of the hau, 
skm, and bone, but greutei benefit appears to 
have been del lved from the lntioducLon of 
Mnldh White boars, particularly in the quality 
of the flesh, the compactness of frame, and the 
eai 1 v maturing propci ties, [s. s ] 

Welsh Terrier.— The Welsh Terrier, like 
the Irish, was pia< ticaily unknown until within 


1 cront years, but of late his high incuts as a ver¬ 
min dog and attractive appeal .nice have united 
to gain him many friends. In coat and build lie 
somewhat lesembles the Irish Terner, but he is 
lower on the leg and rather more cloddy through¬ 
out Ilis skull is flat and somewhat wider than 
that of the Fox Terrier, his muzzle of fan length 
and powerful, eyes small arid dai k hazel m colonl, 
eais small but rather thick, and carried close to 
the head with the points forwaid. liody short, 
well ribbed up, shoulders sloping, and fore legs 
straight and fairly heavy in bone. The coat 
must be hard and wiry, and the colour black 
and tan, or black, grizzle, and tan, the dark 
markings being on the ears, head, body, and tail. 
A vei age weight about 20 lb. As observed above, 
the Welsh Terrier is a first-rate vermin dog 
either on land or in water, and being of a blight, 
intelligent disposition lie forms a most excellent 
companion to residents in the country. Hence 
his rapidly increasing popularity is easily ac¬ 
counted for. * [v. s.] 


Wensleydale Cheese. This blue-veined 
variety of cheese has its oiigin in the Wensley¬ 
dale district of Yorkshire, which extends from 
Northallerton to Hawes junction. It is m Wens¬ 
leydale and the neighbouring dales wlieie the 
largest quantities of this cheese are still pio- 
dueed. The milk is paitieularly suited foi the 
type of cheese, as it is produced from sweet pas¬ 
tilles on limestone foimation. 

When well made and ripened, Wensleydale 
cheese is no doubt one of the finest cheeses, but 
it is undoubtedly one of tin* most difluult of all 
to produce of unifoim prime quality, and may 
lie said to lcscmblc Stilton cheese m this ie 
spect. There arc* two vaneties of Wensleydale 
cheese math*, the Stilton-shaped and the flat. 
The Stilton-shaped Wensleydale cheese may be 
(ailed the summci cheese, whilst the flat ( hcese 
is the kind chiefly made thioughout tin* winter 
though m many dan ics Hats ai e made tin ougli- 
out the yeai. The fy pual Stilton shaped Wens¬ 
leydale cheese measures 7 in diameter by 10 in. 
high, and weighs when lipened about lf> lb. 
The flats aie made in shapes of 'various sizes, 
but the commonest weighs about M lb, and 
measures !)1> in diametei I>% f> in. 
deep, buycis gcncially calculate 
that eight of these < hccscs will 
weigh 1 cwt The Hat < liocsc do 
not as a lule, and aie not ex¬ 
pected to, develop blue mould in¬ 
side in a similar liunnci to the 
Stilton shapes Flats made* in 
winter pi m ticallv nevei go blue, 
and are what aie known locally 
as ‘hay’ cheese, or cheese made 
fiom milk produced by cows on 
winter keep Recently seveial 
fact ones have* staitcd the manu- 
factme of Wensleydale cheese, 
the flats being the common type* 
made* 

PkCM’KSS ()1< JV1 AVITl-ACTI KK 
There arc vai ious sv stems of 
making Wensleydale i heese, but 
the chief one adopted m l 1 m* 
Wensleydale district is the fol 
The nights milk is stiaincd into the 
vat, and m hot weathei is tooled to 
about (m oi 70” F The not morning tin* 
cream which has iisen is skimmed oil, and the 
fiesh w'snm morning’s milk is added to the vat.. 
The cream is heated to a tcmpciatuie of about 
90° F., and poured into the mixed milk now in 
the vat, and the temperatuie of the whole is 
regulated to the degiee of heat at which it is 
desired to add the lennet. (feudally speaking, 
the rennet is added at a temperature of 80 ' F, 
but it varies between 80‘ and 8(J" according to 
the time of the year. When the weather is 
cooler and the milk is richer, the temperature is 
higher than the usual 80 r . Rennet extract is 
generally employed, though some makers still 
use home-made rennet The quantity of com¬ 
mercial extract usually" employed is 1 dr. to every 
4 or 5 gal. of milk. The rennet is first mixed 
with h little cold water, and then stirred into 
the nnlk for about five minutes, after w'lneh the 
surface is kept agitated for a few minutes longer 
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to prevent the cream from rising. Coagulation 
takes about 1^ hour. When the curd is suffi- 

< lently firm, it is cut either with ordinary knives 
ni with the more recently introduced American 
curd knives, to reduce it to cubes of about £ in. 
m size. With the American knives the vertical 
knife is used the first, the curd allowed to rest 
for a few minutes, and then the horizontal knife 
is employed. The curd is again allowed to re¬ 
main for a few minutes, and is then stirred by 
hand for about five to ten minutes. Any curd 
adhering to the sides and bottom of the tub is 
loosened, and the curd is thereafter allowed to 
pit'll 01 settle at the bottom of the vat, where 
it is loft undisturbed for about twenty minutes, 
until such a time as sufficient acid has developed 
m tlie whey to indicate that it is time to remove 
the < urd to the cooler. The whey is then drawn 
off, and the curd piled at one end of the vat, and 
allowed to remain foi ten minutes covered over 
with a cloth It is subsequently cut m large 
<>-in squares and removed on to the wooden 
rat ks m the coolei, the racks being covered with 
cloths. Here it is toveied up and allowed to 
Tciiiam ioi twenty minutes, and the piotess of 
opening out, cutting, and turning being repeated 
evoiy twenty minutes until sufficient acid has 
developed m the turd to necessitate it being 
bioken up and salted The grinding 01 bicak¬ 
ing up ot the euid may be done eilhei bv hand 
oi by means of a curd mill, bill m anv case the 
consistency ot the turd should be sut h that it 
can easily be dt>ne with the hngeis, ioi although 
not so soft as the Stilton euid when vatted, it is 
sufiicient 1 \ soft to be broken with the hngeis 
When ieduced to pieces about the size of filbeil 
nuts, the salt should be mixed in It is advis¬ 
able' to weigh the curd and add salt at the rate 
ol 1 o/ to every 4 lb of curd dining the siinmiei 
and autumn, or I oz to every 3 lb of turd in 
spring and wrintei. Many makers preiei to 
pickle their cheeses rather than add salt to the 

< uid, and this is done by immersing the cheese 
in a strong solution of salt watei, made l>y boil¬ 
ing the water and dissolving sufficient salt m it 
to give it a density enough to float an egg The 
cheeses, after being pressed, are soaked in this 
pickle or brine for two or three days The curd 
is now moulded, and for this purpose the moulds 
are first lined with a coarse-textured oi strain¬ 
ing doth, the curd being lightly filled into the 

< lotlis and the follower put on top, but no pres¬ 
sure added. In the course of a few hours, or 
before leaving for the night, the cheese should 
be taken out of the mould and turned, either 
using a fresh cloth or putting it back into the 
same one Next morning the cheese is taken 
out, turned, and put back m the mould m a tlim 
muslin cloth. It. is then put to press, and just 
a small amount of pressure added, equal say 
to about 1 cwt, which in the course of two or 
three hours is raised to 3 cwt. The pressure re¬ 
mains on for about eight to ton hours altogether, 
varying with the nature of the curd. In some 
cases more pressure is required, in others less, 
but the object is always to produce a cheese that 
is fairly firm and yet has sufficient air left in it 
to enable blue mould to develop throughout. 
The flat cheeses may always be pressed more 
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than the Stilton-shaped ones After removing 
the cheese from the press, a brown linen bandage 
is sewn carefully on to it, and the cheese is then 
removed to the drying room, where it remains 
foi about seven to ten days until the coat is pro¬ 
perly formed. It is then moved to the lipening 
room or cellai, where the atmosphere is moist, 
and wdierc, if turned daily, it should become blue 
moulded in the course of about four to six months’ 
time. 

Very few makers work systematically in pio- 
ducing the cheese, but great difficulty would be 
obviated if the acidimetci were used and all 
operations conducted on acidity determinations. 
The f< blowing acidities represent good practice — 
Mixed milk ready for renneting, ‘18 to ‘2 ]>ei 
cent acid, calculated as lactic acid 
Acidity when curd is cut, *10 per cent 
Acid at tune whey is drawn off, *18 per cent. 

Acid in whey fiorn curd when ready foi salting, 

3f> to 4r> per cent. 

Acid m whey escaping from cheese when put 
to press, 1 to 1 2 pei cent 

[c w vv-T ] 

Wensleydale Sheep.— Tins noted bleed 
of shcc)», foi the development of which there die 
two distinct associations and llock books, ma} 
be said to be native to the beautiful Wensley¬ 
dale (bstiut of Yorkshire, where it is c lnefh 
bred. It finds a home in most, of Hie Yoikshne 
I kilos, such as Whaifedale, Niddeidale, Swale- 
dale, and also in the Skipton in <’raven district 
Jt is supposed to have been descended from the 
old Teeswatei bleed of Yorkshire known as the 
‘mugs’, winch formed at one time the chief 
stock of the plain ol Yolk and of Cleveland 
The Teeswatei sheep wen* impiovcd by cross¬ 
ing with Leicestei rams, and by carefulh 
selecting the best ewes and the best ram pro¬ 
geny, a fairly uniform typo of sheep was evolved 
some lenty oi lift} yeais ago The improved 
bleed was somewhat clumsy in appearance, but 
yielded a heaviei and more compact carcass, 
produced more lean and finer-flavoured mutton, 
and was of earlier maturity, whilst the staple 
of the fleeces became finer and closer than either 
of the breeds from which it was originally de¬ 
rived Because of their being extensively bred 
m Wensleydale and district, the name ‘Wens- 
leydale’ was given to the sheep to distinguish 
them in the show yard when the Yorkshire 
Agricultural Society commenced to give prizes 
for them. As already mentioned, there are tw'o 
associations for the maintenance and improve¬ 
ment of Wensleydale sheep, each association 
issuing a separate flock book. There is the 
Incorporated Wensleydale Blue-faced Sheep- 
breeders’ Association and Flock Book Society, 
formerly known as the Pure Select Wensleydale 
Slieep-breeders’ Association and Flock Book So¬ 
ciety, the hon. secretary of which is Mr J. A. 
Willis, (’arperby S.O.; whilst the other is that 
of the Wensleydale Long-wool Sheep-bleeders’ 
Association and Flock Book Society, the hon. 
secretary being Mr. B.. B. Hodgson, Spenni- 
thorne, Ley burn. Both these gentlemen aie 
breeders of Wensleydale sheep and take a deep 
interest in the development of the breed. These 
two societies were founded in the year 1890. 
To the outsider the necessity for tw r o separate 
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flock books for this breed is not very apparent, 
but so far as can be ascertained the differences 
of opinion between the members of the two 
societies are so pronounced as to make an amal¬ 
gamation of the two breeds at present impos¬ 
sible. The admission of animals to the Flock 
Book of the Wensleydale Blue-faced Sheep 
is doubtless somewhat more stringent from a 
flock-book point of view than m the case of 
the Wensleydale Long-wool Sheep. 

The following are the characteristic points 
given in the Flock Book of the Wensleydale 
Blue-faced Sheep — 

Points 

Wool bright and lustrous; flat staple of medium 
breadth and good length; each staple curled 
or pirled out to the end. Wool of equal 
staple all over the hack ami sides from 
shoulder to breech The whole fleece free 
and open, and free from mistiness on the 
hack. When the sheep is turned, the belly, 
and particularly the scrotum, should be 
well covered with wool and free fiom hair 20 
Mead broad at the muzzle, especially in rams; 
hack of head flat and wide between ears. 

The face, seen in profile, should show good 
depth of jaw. Ears of good size, neatly set 
on and well carried. Head and ears of a 
deep-blue tinge, which often extends to the 
rest of the body. Entire absence of hail 
about the forehead, hack of head, and eais 
Tuft of wool on foiehead Back of head, 
especially round the ear roots, coveied with 
hue wool Free from <eaj.sc hair on the 
rest of the face Eyes bright and full 20 
Neck of good length and strong, rising gnue- 
fully from the shoulders, and cairymg the 
head a good height 10 

Shoulders and Crops .—Shouldem well laid hack 

into the crops, which should he Hide and full 10 
Chest coming well down and foiwaid between 
the fore legs, and wide on the flooi of the 
chest and huckster 10 

Hack , Loins, Sides, and (Jnaitns — Ribs well 
sprung, deep, and great length of side 
Loins broad and well covered with him 
flesh along the hack Hind quarters long, 
square, and nicely packed Tail broad 20 

Thighs, Legs, and Feet —Thighs well down to 
the hock, large and broad behind Twist 
full. Legs with plenty of bone, hut flee 
from coarse hair, straight set on at each 
corner and well apart Hind legs with a 
nice covering of tine wool from hock to 
hoof Feet moderately large and well 
formed 10 

Total 100 

The points given by the Wensleydale Long- 
wool Sheep-breeders’ Association to bo used for 
judging Wensleydale rams are as follows.— 

Points. 


Head —Face dark Ears dark and well set on. 
Head broad and flat between ears. Muzzle 
strong in rams. A tuft of wool on forehead. 

Eyes bright and full Head gaily carried 15 
Ned moderate length, strong, and well set on 

to the shoulders 10 

Shouldei broad and oblique 5 

Chest deep and wide 10 

Wool bright lustre, curled all over body, all 
alike in staple 20 

Back and Loins .—Ribs well sprung and deep. 
Loins broad and covered with meat. Tail 
broad. Flank full 25 

Legs and feet straight, and a little fine wool 
below the hock Fore legs well set ajmrt. 

Hind legs well filled with mutton 15 

Total 100 


It will be seen by the contrast of the tv/o 
societies’ points that there is a considerable 
agreement of ideas From an outsider’s stand- 

f joint, the Long-wool would appear generally to 
tave a lighter-coloured face and more hair on it 
than the Blue-faced sheep. 

The Wensleydale sheep may be said to be used 
chiefly for crossing with other breeds, and for 
this purpose it is in demand over the north of 
England and in the south of Scotland Of re¬ 
cent years a considerable number of sheep have 
been exported. The chief cross is the Wensley- 
dale ram with Black-faced Mountain ewes. The 
dark-coloured face m the Wensleydale sheep is 
much sought after on account of the fact that 
a ram of this type gives rise to dark-faced lambs 
(a point much valued by butcheis). In the east 
of Yorkshire and Lincolnshire, where a large 
number of these crosses are fattened, they are 
willed ‘ Masharns When these half-bred ewes 
are crossed with the Wensleydale lam a ‘twice 
cross ’ is produced, and this is the most popular 
sheep m the Dale districts. The great advan¬ 
tage of this cross is that it produces a very 
fine quality of lean mutton, much supcnoi to 
and containing less fat than the Leicester- 
Wensleydale cross. As a bleed Wensleydales 
are not kept for fattening They are very pio- 
lific -a characteristic probably inherited from 
their ancestors, the Tees water sheep— and on 
an average will produce about two lambs apiece. 
In a flock of tlmty ewes, nine' oi ten triplets is 
not uncommon, and four lambs per ewe is bv no 
means a rare occuiience One of tin* gi eat incuts 
of the Wensleydale sheep foi ciossing is that it 
is \cry hardy and withstands tin* wmtei well, 
though it. is not usually put upon the lull pastures 
foi iearing, but kept, in the homelands 

Some of the chief breedeis whose sheep belong 
to the Blue faced Flock Book Society aie as 
follows Lonl Henry Bentinck, Under lev Hall, 
Kilby Lonsdale, Wm. Rhodes, Lundholine, 
Westhouse, Knby Lonsdale, Wm Hinsdale, 
Lowei Bolton, Redmirc, .1 II. (’lose, Cai - 
perby SO , the executois of the late Thus 
Willis, Oarperbv Amongst those whose sheep 
are entered in the Long-wool Sheep Flock Book 
may be mentioned W. Foster, Thoresby, Car¬ 
per by; J. Hargrave, Wath, Melmerby, It B. 
Hodgson, Spenmthorne, Ley burn, E. Horseman, 
Richmond, Yorks; Metcalfe Spensley, 1 tedmire 
The lialf-bred or first-cross hogg will, if well 
wintered, grow a staple of wool 15 in. long and 
clip a fleece of 10 to 12 lb by the end of May, 
which is about the usual time for clipping in the 
Dale districts Washing takes place about the 
middle of May, or two weeks prior to the clip¬ 
ping, though it is not now a regular practice to 
wash the sheep before clipping. Such a hogg 
will weigh from 15 to 17 lb. per quarter, and 
provide exceptionally fine-quality lean tender 
mutton—possibly as good as can be obtained. 
A twiee-cross shearling will yield about 12 to 
14 lb. of wool, and will weigh when fat 22 to 
25 lb. per quarter The pure Wensleydale sheep, 
when carefully fed and tended, grows to great 
size and substance in a comparatively short time. 
I jambs six months old can be fed up to a live 
weight of some El st., and shearlingB to 24 st., 
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the latter often clipping 15 to 1G lb. of wool; 
whilst a two-shear ram w ill attain a live weight 
of about 32 st. The staple is of medium breadth, 
long, of a bright lustre and particularly silky, 
usually curled, and covers nearly the whole sur¬ 
face of the body, including the forehead, eyes, 
ears, &c Hairy wool is considered objection¬ 
able. 

A large number of ram lambs are purchased 
for service in the autumn, and in order to bring 
them forward the ewes are usually hand-fed 
throughout the summei, being given a little 
cake, split peas, crushed oats, &c. The lambs 
themselves are hand-fed, and put on the after- 
math as soon as it is available. Wintei feeding 
on hay and turnips is usual, whilst from the 
beginning of the new year, bran and oats, or 
some snob addition of eoncentrated food, is given 
unral lambing tame, which usually occurs at the 
end of Mai eh oi the beginning of April. 

The most important sale is that held at lielh- 
field in October, but those who require lambs 
foi taking to the south require to buy pnvatel} 
The sales generally occur too late for buyers to 
pun base rams for stud purposes the same season, 
since bleeding takes place eailici in the south 
than in the YVensleyddle district Sales and 
markets aie held at Yoik, Moi thallei ton, llelli- 
tield, Lovburn, Kettlewell, Middlemooi, and 
Kirby Stephen (Westmorland) 

The average prices foi shearling lams langc 
fiom £'G to £10, lam lambs, <£5 to £7, slieailmg 
ewes, £3, ewe lambs, £2 

She,u ling rams ol special merit fetch from 
£12 to £35, and lam lambs £10 to £30 £25 

is not an uncommon price paid by breedcis foi 
sheep of extra good quality [r w w t] ' 

West Highland Cattle. See Hiuiiland 

( 'ATTI.K 1 

Weston, Sir Richard, nourished in the 
icign of .lames 1, and was the English ambas¬ 
sador at the Omit of the King of Bohemia In 
the agi it ultural world he is chiefly noted for 
Ins tieati.se on the Agncultuie of Flandeis, a 
work winch attracted widespicad attention and 
had a powerful effect, on the practice of agiieul- 
tuie in Britain Another work, entitled Brief 
Discovenes of the Ways and Means for Man¬ 
uring and Improving Land, is also worth} of 
mention. [n. li. l *| 

Westphal Balance, an instrument used j 
for determining the specific gravity of milk, 
which is based upon the familiar principle of 
the steelyard. Although less convenient than 
the lactometer, it is more accurate*. Briefly, it 
consists of a balanced beam, the longer side of 
winch is notched into ten divisions and carries 
a plummet suspended fiom a hook at the end. 
Along with the instrument is provided a glass 
cylinder and a set of four riders corresponding 
respectively to the first, second, third, and fourth 
decimal places of the sp. gr. number to be deter¬ 
mined. To take the sp. gr. of a milk, the sample 
is well mixed, filled into the cylinder, and the 
plummet completely immersed therein. The 
largest rider is placed on the end hook, and the 
other riders then adjusted on suitable notches 
until the pointer indicates equilibrium. The sp. 
gr. is then r ead off by counting one for the rider on 
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the book, the second decimal place foi the notch 
upon which the second ndei is placed, the thud 
decimal place foi the notch canning the thud 
rider, and the fourth decimal figuic foi the notch 
of the smallest rider. Thus if the second rider 
is on the third notch, the sp. gr. is 103, if m 
addition rhe third ndei is on the fust notch, the 
sp gr. is 1*031 ; and if, furthei, the smallest 
rider is on the eighth notch, the sp. gr is 1 0318. 
Euless the milk happens to he ah each at GO" F, 
the temperature must be taken and corns turn to 



GO' F made fiom tables, so as to render all sp gi 
determinations computable with one anothei 

| li n a J 

Wet Grains. Sec Bukwki.s Grains. 
Wheat is one of the most important of all 
plants cultivated bv man, and among renal 
gi .tins used for tlie manufaetuie of bread it o< < n- 
pies the first place When* impiovements in tin* 
social and economic conditions of uvih/cd iai*»s 
ale taking plate, hi cad made fiom the* floui of 
wheat is liiueasiiiiilx usesl, and the aiea devoted 
to the glowtli of the c iop js extending iimualh. 

Its cultivation was begun in prehistoric times 
and was well advanced among tin* ancient Egyp¬ 
tians and othci e*ail\ laces 

Thecai of wheat consists of a coni al notched 
raclns oi axis on the opposite* sides t which are 
arranged two rows of spikclets, tlios of one* side 
alternating m position with those on the other. 
Each spikelet has a thin central axis bearing 
from two to five flowers, each enclosed by a pair 
of scaly leaves or glumes (‘eliafl’). The* upper 
flowers are often abortive, producing no ripe 
grain The lowest or empty glumes of the spike- 
lets are oval and boat-shaped, with a shoi t blunt 
terminal awn. The flowering glumes ai e similar 
in shape, and may terminate in long conspicu¬ 
ous awns oi* ‘beards’ or may he ‘beardless’, t e. 
without awns oi with short ones only 

The grains oi fruits of the plant aie ‘ice from 
the enclosing glumes, and may be white*, \ ellow, 
red or reddisli-hrown m colour. The endospei m 
or floury part of thegram is sometimes very white 
and opaque, appearing like chalk when cut across. 
Grains with such ‘starchy’ contents are usually 
soft, and are termed ‘weak’ by the miller, they 
generally yield flour which makes a somewhat 
small loaf of dense texture when the dough is 
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prepared with yeast and baked in the ordinal \ 
wav 

The endosperm of other varieties of wheat is 
frequently hard and translucent, resembling horn 
or flint when rut across. Samples with grams 
of this character are termed ‘strong’ wheats In 
linlleis, and the Hour from them Melds loa\es 
which are comparatively large and spongy in 
texture. See art Flour. 

Many hundreds of varieties of wheat are culti¬ 
vated m different parts of the woi Id, but the 
wild ancestors from which they must have ori¬ 
ginated in the dim ages of the past an not known 
wuth certainty It is not even eleai whether 
the various forms which we now know have all 
amen from one or fioni two 01 more species 

For present purposes we may di\ ide cultivated 
wheats into two gioups 

A Spelt wheats, tin* eais of whuh an* brittle, 
breaking tiansvcrscly at the notches of the raclus 
into short lengths, each piece of which <an ies 
an attached spikolct The grains of these wheats 
an fiimh tnclosul between the glumes and do 
not thrush out. 

Li Who its w lios* ears have tough axes, which j 
loniain unbioken aftei thrashing In these the i 
grains an* so looseU held bv tIn* eliafl that they ' 
become fie** when the e.us <ue tin ashed. 

A The spelt w he.its ,ue piobablv the most 
am lent toi ms, ami less dilleienti.ited fimn then ; 
wild pio1ot\pvs than those witli tougli e«u axis | 

r riie follow me belong to tlllsgioup 

1 Onl-ok u\ ei> Spelt ou Small Spelt ( T, iti- 
enm monoroccum , L) — This wheat is goneiulh 
considered a distinct species, and so <h>,cl\ ic- 
semhles Tnticum tnjiloptoufes, Il.il , ,i w iId species 
of glass which is found in the Balkan peninsula 
and Western Asia, that it has doubtless 01 igi- 
nated from the, latter 

Small spelt has a thin, wny stem about 18 in 
to 2 ft high, wuth pale grass-gi eon leaves. "Hie 
ears are flat, I to 2 in. long, very buttle, and 
the spikelcts usually contain only one glam each 
The flowering glumes have five awns, and the 
grain is flinty, like a small nee grain m shape, 
laterally compressed. It. is a hardy kind, but 
rarely grown except in the mountainous dis- 
tncts of Central Europe. 

2. Tnticum dicoccum , Schr., known as Funnier 
in Germany and Amidoumer m France, is a 
pi motive type with bearded ears and spikelcts, 
usually containing two ripe grains. The spike- 
lets aie arranged very closely togethei on the 
brittle raclus 

The grain has a soft white starchy endosperm 
Kmmer is a wheat which is grown as a spnng- 
sowii eiop m paits of Geimany, Austria, and 
other southern European countries It is of 
little agricultuial importance. 

A wild species {Tnticum dicoccoides) recently 
discovered in Syria and Palestine appears to be 
the plant from which Einmer has probably been 
derived. 

3. Common Spelt {Triticum Spelt a, L) has 
long narrow ears, the spikelcts of which are ar¬ 
ranged on the racliis at comparatively wide inter¬ 
vals A number of varieties are known, some 
bearded others beardless, with glumes of white, 
red, or blackish tint. The grain is opaque and 


the flour very white; the latter mixed with rye 
flour makes excellent bread. 

Spelt wheat is an old kind known to the (»reeks 
and Romans, and still cultivated m small quan¬ 
tities in many parts of Spain, Italy, Switzer¬ 
land, Germany, and south of France. Stajif has 
recently suggested that it has been demed from 
Tnticum {Jbigilops) ci/lindnciim , a wild grass com¬ 
mon around the northern shores of the Black 
i Sea 

! B Belonging to the wheats wuth tough ear-axes 
I and loose grains, the following may be recog - 
| ni/ed 

(1) Macaroni, Hard or Flint wheat (frittcum 
I durum , Desf.). 

(2) Polish wheat {T. Poloiticum , L) 

(3) Kivet or Cone wheat {T turgidmn , L ). 

(4) Uwarf wheat {T. compacting Host). 

(f>) Common Bread wheat ( T rufgarc , Vi 11.). 

1 Macaroni or Hard Wheat {T durum) pos¬ 
sesses ears the flowcmig glumes of which bear 
long still'aw ns The glumes are sliaiply keeled 
down the middle fiom end to end and mu) be 
white, red, or black The giains are long, nai- 
row, and pointed somewhat, at both ends, usu¬ 
ally, though not always, they have flinty, tians- 
lucent endosperm The straw' is tall and still, 
wutli solid pith like a rush, oi only slightly hol¬ 
lowed Macaroni wheats aie giown extensnelv 
in southern Euiope and Ninth Africa, tin seed 
being sown m spring On at count ot the hard¬ 
ness of the glam they aie dilheult to gnnd 
Fiom the floiu, nueaioni, \einiieelli, mil oth<i 
siinihu glutinous products aie juepaied Re- 
eeutlv, new nnjno\ements in milling ha\c mad' 
i it. possible to utilize these wheats in the nianu- 
, fact,lire of iloui for biead-makmg 

T durum appeals to be related to Einmei in 
some of its < haracters, and may possibly have 
had the same ancestry as the latter kind of wheat. 

2 Polish Wheat {T. Polonicum) is a striking 
form wuth tall straw and long, loosely constructed 
bearded ears The spikelcts have three or four 
flowers, two of winch ripen grain usually. The 
empty glumes are very long- over an inch some¬ 
times— and the flowering glumes have awns. 
The gi a ms are long and flinty, in shape like those 
of T. durum , and the whole plant is covered with 
a glaucous bloom 

The name Polish was given to the plant by 
Morison about 1680, apparently under some mis¬ 
apprehension of its oiigin, as it. does not. grow 
in Poland. It ieqlines a warm climate for satis¬ 
factory development, and is cultivated chiefly in 
Spain and Italy 

Although it is usually considered a distinct 
species, the writer is of opinion that it is a mon¬ 
strous form oi sport from one of the macaroni 
wheats. 

3. Kivf.t or Cone Wheats {T. turgidum) have 
tall, almost solid straw, wuth eharactei istic square 
ears, and long rough awns which in some varie¬ 
ties drop off when the grain is ripe. The glumes 
are keeled and generally covered with soft velvety 
hairs, though some forms have smooth chaff. 
The glumes may be white, red, bluish or black¬ 
ish in colour. The grains are short and rounded, 
blunt at one end, and the endosperm is usually 
starchy and opaque. The flour is generally 
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* weak’, hut eeitain varieties grown on some soils 
yield a ‘strong’ flour, the latter forms approxi¬ 
mate in many of their morpliologieal ehar.ieters 
to T. duruv •. 

it 1 vet wheats aie grown largely in Geimany, 
France, and Italy, and to some extent in the 
southern pa its of England They have a long 
growing period, ripen late, and give huge yields 
of gram. In cool tempeiate legions they should 
he sow n in the warmer districts, where they give 
the best results on stiff, loamy soils. 

A sport of this type of wheat with branched 
ears is sometimes known as Miracle, Mummy, 
Egy ptian, or Wonder wheat ( T compost tnm, L ) 

4. Dwarf or Gluh Wheats have been de¬ 
scribed as a spei les under the name TrUtcum com 
pa< turn , Host. They possess short still stiaw and 
erect square ears, 1 \ to 2 m long, with the spike- 
lets very closely packed on the lachis. The empty 
glumes resemble chose of the next group (7\ vul- 
yare) m being keeled only in their uppei halves; 
the flowei ing glumes in some varieties ale aw ned, 
in others they are awnless The cais aie well 
filled, each spikelet often iipemng thiee oi four 
grains, on Uiih account these* wheats frequently 
Meld a Irilgel amount of giam than would he 
expictod from thesi/cof the ea? sand thegmeinl 
appcRianceof the crop Dwarf wheats aie among 
the oldest kinds, but are only giown on pool 
soils m somewhat iemote distncts 

o Comaion W li fats (7’ ruinate) —'1 o tins 
gioup belong all the best wheats giown m van- 
oiis p.ufcs of the woild toi blend-coin Tlie 
empty glumes aie keeled only m then uppei 
halves, the floweimg glumes may la* awned or 
beardless Hundreds of \ arieties are met wit h m 
cultivation, some of them are difficult to sepal ate 
from foi ms of Macaroni wheat (7 r < iuntni), while 
otlicrs shade off into Dwarf wheat (T eompac- 
turn) The ancestral wild fonn is unknown at 
piesent 

The glumes, which may be white, led, oi 
brow nish, are smooth in some varieties, while m 
others tliey are covered wuth velvety hairs. The 
straw varies in length very considerably, and 
the ears may be dense, wuth the spikelets closely 
set on the rachis; or lax, with spikelets arranged 
widely apart, intermediates are also common. 
The grain varies also both in colour and m quality 
of endosperm; it may be white, yellow, red, 
or brown, and soft and ‘ weak \ or llinty and 
‘strong 1 . These characters are dependent on 
the variety, and upon soil and climate. Gene- ! 
rally speaking, the varieties of Common Bread i 
wheat grown in the temperate parts of Europe 
are autumn-sown and beardless, perhaps more ! 
especially those with dense compact ears and soft I 
yellow or red grain. The economic conditions 1 
prevailing in the older countries are such as 
necessitate a heavy yield if the farmei is to be 
remunerated foi bis efforts; and the dense-eared 
forms with weak grain meet this demand. In 
countries wuth severe winters and hot summers, 
‘strong’ varieties with low yield are grown; the 
majority of these are bearded varieties. High 
yield and ‘ weakness’ of endosperm are un¬ 
doubtedly correlated, as is ‘strength’ of flour 
and low yield, and it is not likely that very high 
yield and superior ‘strength’ can be combined 


in the same plant. Where high yield is a neces¬ 
sity to meet the demands of high lental of land 
and cost of cultivation, ‘weak’ wheats must be 
grown, and ‘ strong’ varieties will ultimately dis¬ 
appear from the areas where they aie now giown 
with increasing population and intensive culti¬ 
vation [j i* ] 

Wheat Growing in Britain 

jSoif and Climate -Wheat is the principal 
bread grain of the Western nations, and it holds 
an important position as a British crop. The 
soil and climafr of Great Butain as a whole 
seem to suit it, f<»i the hugest mimbei of bushels 
pel ane and the heaviest weight pel bushel are 
yielded by oui home fields as compared with 
otliei countries Biitisli-grown wheat is neaily 
all mixed wuth < uuadian oi other l‘oieign varie¬ 
ties to give tin* right proportions of milling and 
baking qualities for oui bread eaters, but there 
will alwavs be a demand for the homegrown 
vanetv to make the best class of Horn In spite 
of fluctuating maikvts and land laid down to 
glass there are still about 2,000,000 ac. grown 
annually ill Gie.it Britain 

It thrives m all subti epical regions, and the 
noithein lmnt of growth m (his country mav he 
taken at the Caledonian (anal and the Moiay 
Tilth It is essentially a heav » oi clay-land 
emp, but will tluive on light soils, excepting 
on veiv pom (»nes, and always does better in 
a diy season 

dace m Rotation -Wheat gcneiallv follows 
bare oi half fallow, beans, clove i and seeds, oi 
loots, in the lotatmn It is possible for it to be 
planted and thrive in eight months out of the 
twelve, but the autumn is the best time for 
sowing. 

The eaihest dulled wheat is on hare fallow, 
or on a bastaid fallow that has yielded pens or 
early potatoes In olden times the voting wheat 
wuis showing above ground before the <<’d crop 
was carted, but nowadays it is seldom drilled 
till the end of September oi later. 

The bean stubble is the next land for wheat 
seeding. Often this is ploughed up before the 
beans have been carted off. Ploughing should 
be done lightly, and the cultivator can be put 
through if there are many weeds showing up. 
After a one year’s ley or clover, or aftei the 
root crop, the cultivations are similar and very 
simple If these crops have been folded w ith 
sheep, it is customary to keep the plough c lose 
up to the fold, and the drill close behind that. 
By the time the roots are done with, it is late in 
the autumn and the weather may he uneeitain 
In northern districts the farmer may not plough 
up his ley till the winter, thus getting the bene¬ 
fit of the aftermath While the season advances 
it becomes necessary to allow more sexl per 
acre. Generally speaking, the same crops that 
precede wheat in the lotation can follow it 
‘ Seeds ’ are often sown broadcast on the w r heat 
land and harrowed in in spring, and it makes 
an excellent nurse crop. In this case the self- 
binder is set to leave a longer stubble, and the 
stocks are sometimes moved to help drying and 
to prevent the clover seedlings being killed under 
them. 
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Autumn Worh —If the ordinary autumn wheat 
crop lias not been got in by Christmas, there is 
no use putting it in till the middle of February 
—until indeed the ‘dead* season of the year is 
past All autumn-drilled wheat on heavy land 
requires to be surface-drained, even when there 
are land drains. This is done by the ordinary 
plough making the water furrows at suitable 
distances apart. The outfalls and outcast furrow 
slices are generally scattered over the land by 
hand labour. This process is often not followed 
with spring-sown wheat, but it may be advisable 
if there is a danger of a late fall of snow. Seed 
can often be broadcasted advantageously when 
the land is too sticky for the drill to work, 
especially after roots where it is left in distinct 
furrows by the plough. Wheat will stand a 
moist seedbed, and on heavy land will thrive if 
not actually puddled in. As it requires a firm 
seedbed it is liest not to work the soil too deeply 
when near seedtime, and then, after seeding, to 
roll it to consolidate it a bit. At one time (5 pk 
per acre was considered sufficient seed on bare 
fallow, but this practice has happily died out, 
and at least 2 bus and up to 3 bus as the season 
advances is now allowed A set of hai rows may 
precede the drill, and should also come after to 
cover in the seed. Broadcasting is ncvoi prac¬ 
tised on fallow,as there is not enough of ‘cover’ 
left m ploughing. On some soils there is a dangei 
of making the tilth too fine, and m wintei this 
runs into mud and forms ‘winter cap’, which is 
detiimental to growth Foi this leason the laud . 
should not be hai rowed oi rolled too much m | 
autumn 

if wheat has to be sown in spring- and some 
of the new Continental wheats suit this method 

it is very necessaiy to be sure that i1 is a spi mg 
vailety that is being used Spting wheat sown 
m winter will adapt itself to conditions to some 
extent, but not vice versa A 'variety of wheat 
bi ought fiom an earlier district often makes a 
beneficial change. Spring wheat does not tiller 
so much as winter wbeat, and therefore more 
seed is allowed per acre, but it yields on the 
average the same, although it is slightly later m 
lipcnmg There is rather a diversity of opinion 
regarding the age of seed, but there is not mm li 
to choose from, between year-old and new seed 
Of comae we have all heard the fabled story 
regarding * mummy * wheat found in Egyptian 
tombs and still retaining its germinating poweis, 
but despite this, no one sows seed more than 
a year old if possible. 

Spring Cultivations. —The spring cultivations 
<>f a growing crop of wheat aie very simple, and 
consist of horse hoeing, harrowing (both with 
and across the rows), Cambridge rolling to pre¬ 
vent wureworin spreading, and perhaps harrow¬ 
ing again. Harm hoeing is often done, and kept 
on till late in spring. Wheat sown early in 
autumn and followed by an open wunter may 
become ‘winter proud’. This can be kept in 
check by allowing a flock of sheep to run over 
it for a few hours daily for a couple of days. 
Over luxuriance in the spring can also be re¬ 
strained by ‘flagging’, or cutting off the tops of 
the leaves with a sickle late in spring, before the 
head appears. The chopped-off leaves fall on to 


the ground and decay, while the air and light is 
allowed down to the stem to strengthen it and 
thus minimize the danger of the crop lodging 

Manuring .—Wheat should not require much 
direct manuring, as it follows crops or cultiva¬ 
tions that help to enhance the fertility of the soil; 
besides, it occupies the ground a much longer 
period than other straw crops, and should there¬ 
fore readily obtain phosphates and nitrogen ti om 
I the residue of preceding applications of farm 
i yard and pliosphatic manures, liowevei, it may 
1 be advantageous to give it a dressing of dung at 
the time of sowing, on the fallow or stubble, or 
it may be spread on the young plant in spring. 
Artificial manures are beneficial whether applied 
at seedtime or as a topdressing in spring One 
or two cw r t. superphosphate per acre on land rich 
in lime—or Peruvian guano, bone meal, oi basin 
slag on land deficient in lime—at seedtime give 
a good result One cwt. nitrate of soda per 
acre can be applied as a topdressing in spring 
to make the plant come on better if it has been 
a hard winter, and this is especially a benefit on 
spring-sown wheat. ‘Green’ manure is often 
applied m the shape of rape or mustard giown 
on the fallow and ploughed under Sometimes 
the second crop of * mixture ’ grass, instead <>f 
being folded with sheep or hayed, is ploughed 
m Both these forms of green manuimg am 
supposed to circumvent the ravages ol the 
w ire wot m 

//arrestiuo -Tutting the wheat crop green 
hetoie it is .it all ripe has happily qmle gum* 
out of fashion, but. on the other hand it should 
not he allowed to become deud-i lpe, oi the quaht y 
of the giain is injured by the la an getting ton 
thnk It is necessary to exercise gie.it discre¬ 
tion in (lending when the crop is ready’, as this 
j \anes with the nature of the soil and season. 

1 In a hot dry \eai on light land and chalky soils 
| the straw inn\ he very thin and ripen eaily, 

' leally before the gram is mature On heavy 
i land, where the straw grows strongly, the proper 
' time for ( uttmg is when the straw' immediately 
below' the ear becomes yellow and will not show 
any sap when twisted between the fingers Sorne- 
| times it is necessaiy to keep a boy to scale the 
I Inids away from the standing corn and even 
: from the stooks At seedtime it is possible to 
dispense with the bird scarer, for the gram can 
1)0 treated with some of the patent bird-scaring 
fluids now in the market, or coal tar diluted with 
paraffin. 1 pt. of tar to a 4-bus. sack is a good 
proportion to use. 

Self-binders are now almost entirely used for 
cutting wheat, but the side delivery with harnl- 
tying is sometimes used when it has been a 
‘nurse’ crop. Of course if the crop is badly 
lodged and storm - twisted, the oldfashioned 
method of the sickle and scythe has to he re¬ 
sorted to Jt may be interesting to note that, 
considering all things, this method, although 
slower, is not so very much more costly than the 
modern self-binder. 

It is best to have all wheat stooked or thraved 
the same day that it is cut; not more than 
twelve sheaves should be put m a stook, and 
six is better. These should be turned over or 
moved once, shortly before carting to the stack. 
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The sheaves should have been allowed to get 
quite dry before carting, or the dampness will 
spoil the grain. ‘Seeds’ grown in wheat take 
longer to dry, but generally in that case the 
binder is set to tie the sheaves smaller and 
looser. A light shower or heavy dew is no 
detriment to carting if the sheaves have been 
thoroughly dry before. In fact, in very hot 
weather in the south of England each layer on 
the stack is often wetted from a watering can 
The stacks are usually made oblong and to con¬ 
tain about 10 to 15 ac., which will yield 50 to 
00 qr.; and this is a fair day’s threshing. Thatch 
the stacks as soon as possible. Sometimes wheat 
is threshed in the field, but the sample is neces¬ 
sarily milky and immature, and the threshermcn 
demand double wages during harvest time. 

Cost of Harvesting.— The harvest may bo ‘let’ 
to the men at so much for- the whole operation 
or for the ‘harvest month’, or each operation may 
be bargained for and let separately. In the latter- 
case they expect to earn as much as if paid foi the 
‘harvest month’, which is from «£5 to £7 A 
gang of men may consist of from five to eight 
These wor k two on the stack, two oi three car tei s, 
and two in the field; that is, when loading in the 
field there may be two pitching and two building 
the load Generally there is a boy, paid a small 
wage bv the farrnei, to lead the horses in the 
field The stacking is often done -with the- de¬ 
lator, saving a thud man on the stack; but by 
some its use is held to be a disadvantage, for 
much gram may be .shed, and it entails an extra 
home flowever, a biggei and higher stack can 
be put up, and this saves space and thatch. In 
the gieat wheat districts in tin* south of Eng¬ 
land the rates for piece work dm ing hai vest are 
much as follows: (’hopping roads round the 
fields to stait the self-binder is lid pel aeie. 
Thus a 20 ae field costs 5 s. to ‘open up’. 

(’uttmg with a string binder costs l.s* lid. to 
2.s’ pci acre, not including cost of string. An 
acre lequnes a ball of string, say 4 lb more 
or less Two men, with their teams working 
m alternate shifts, with one machine will cut 
10 to 16 ac. in a day. Side-delivery rates are 
rather less. 

Tying up after side delivery, 2.s to 2s. (id per 
acre Setting up, stocking or thraving. Is to 
Is 6<Y per acre. Moving and turning the stocks, 
\Ui to Is per acre Carting, 4s. to (Js per acre, 
clearing about 10 ac. daily. Of course these 
rates fluctuate with the amount of crop and 
distance to cart it. 

Thrashing .—The cost per quarter of thrashing 
is commonly about Is. (id. Even when the 
sample is presumably clean from the thrashing 
niacinne it requires to be dressed before being 
fit for market. A good sample will weigh G5 lb 
per imperial bushel, but lighter samples may 
weigh only 56 lb. The average weight of ail 
the wheat sold in Edinburgh market for thirteen 
years was 62 2 lb. per bushel, while the average 
at Rothamsted over eight years was 61*25 lb. A 
farmer is ivell advised to sell his wheat soon after 
thrashing, but it can be kept stored for long 
periods. Some keep it stored in deep heaps 
without turning it, but in the dark ana mixed 
with chaff* or cavings. Others keep it in shallow 


heaps in the light, and frequently turn it. How¬ 
ever, it will keep its colour better by the first- 
mentioned method, provided the atmosphere is 
not ‘muggy’. 

An average crop will produce 4 qr grain per 
acre and 30 ewt. of straw. 

Diseases —Wheat is liable to several diseases, 
the most notable are rust and smut There is 
no coitam remedy for the first, which is a fun¬ 
goid parasite, but experiments have raised hopes 
that varieties that are immune will be produced. 

Another fungoid disease, smut, is prevented 
by pickling the seed, a short time befoie sow¬ 
ing, with a solution of ‘bluestone’ or sulphate 
of copper. 1 lb. of this dissolved in 2 gal. of 
watei will dress 1 qi. of wheat The grain is 
spread out on the bain floor and sprinkled with 
trie solution fiom a watering can, and the heap 
turned over a few tunes so that all the seeds 
become wetted. It will be dry enough to sow 
in a few hours’ time. Care must be taken that 
it is pure sulphate of copper that is used, for 
this may be extensively adulterated with sul¬ 
phate of iron, which is of hardly any use for¬ 
tius purpose JSeaily every chemist has a mix 
tuie of his own for pickling, the common one of 
bluestone and carbolic acid is veiy good. Old 
seed may not require pickling, as the organisms 
aie dead, but year-old seed req ires it 

mV | 

Wheat in the Argentine 

First Beginnings — Although at so early a 
date as 1585 wheat, grown in tlie then Spanish 
province of La Plata, was milled at the city of 
('oidolu, it was not until 1890 that the Aigen- 
tine Republic ceased to liupoit both wheat and 
flour for its local consumption At that period 
tho improvement of the scantily glassed lands 
m the pi ounce of Santa Fc and Coidoba led to 
the system of leasing vngin land on a foul or 
fi \ e ycais triune, and encouraged \\ heat glow¬ 
ing foi export At first these lands vveic let 
giatis oi foi a bailcycorn lent; hut as tunc pro¬ 
ceeded and the agricultural population increased, 
the rent (which is most frequently paid in kind) 
has risen to from 8 to 18 per cent of the total 
ei(>}>, delivered by the tenant free of all charge, 
at the foot of the threshing null. 

Extension and Distribution. —For some years 
the principal centre of wheat growing remained 
in tin 1 provinces of Santa Fc and Cordoba. In 
1895, 64 per cent of the total area under wheat 
in the whole Republic was found in these two 
States. The benefits of agriculture, and the 
demand set up by an increasing number of colo¬ 
nists seeking land, have brought a much wider 
area under wheat. The risks of total loss from 
drought or locusts—such as occurred m the 
summer of 1896—have been propoi tionately 
reduced. The actual distribution of land under 
wheat is as follows — 

Province of Buenos Ayres (1,400,000 ac. 

„ ,, Cordoba 3,750,000 ,, 

„ „ Santa ¥6 3,400,000 „ 

„ „ Entre Rios . 850,000 „ 

Territory of the Central Pampa 840,000 ,, 

All other provinces and terri-1 200 000 
tones . / ’ ” 
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The present wheat-growing country of the 
Republic extends from hit. 38“ s. to hit. 28' s 
and from the seaboard to as far as long 6(5 w. 
of Greenwich, or say a total region of 150 million 
acres. The densest area of cultivation lies be¬ 
tween lat. 32' and 38 and between long 01 u 
and 65 u . In the Gliubut Valley (lat. 43 s) in 
the Ratagonian territory of that name, a supe¬ 
rior quality of wheat is grown, under irrigation, 
yielding 38 to 39 bus per acre. The total area 
under wheat there, some 8000 ae , is, however, 
too insignificant meantime to deserve more than 
a passing notice of what may be done when the 
Patagonian territories are developed. 

Varieties of Wheat Cultivated. —The principal 
type of wheat cultivated in the Argentine is a 
semi-hard red berry of Italian origin termed 
barletta This wheat does well thioughout the 
country and does not degenerate. Another 
Italian variety much esteemed is the Piedmon¬ 
tese, which is a heav> cropper. The giade pro¬ 
duced m the Santa Fe-Oordoba zone is termed 
Jtofe (an abbreviation for Rosario de Santa 
le) in tlie tiade. Other biead wheats culti¬ 
vated hugely in the country aie the softci 
Russian, Hunganan, and French varieties, best 
suited to the coldei (lunate and demanding 
better husbandly. Guick - growing but some¬ 
what risky crops, if summei mellows lapidh 
or high winds prevail at that season, air those 
from the Italian, Tussela, and Saldome vane 
ties Purple - strawed Australian wheat has 
brim successfully introduced to the south ot the 
pi ovmce of Buenos Ay res, but the question of 
straw has not vet come within the purview of 
Argentine lural economy. In addition to all 
the foregoing biead wheats there is a huge < ul- 
tnation of hard wheat for the local manulai t.uie 
ot macaroni; the principal variety ot this < lass 
is the candeal , the others being Anchvelo and 
Tangarro. 

Cultivation. — Virgin land is usually lust 
broken up for a catch crop of maize. There¬ 
after the land is ploughed with a two-share or 
a double-disk seat plough, to a depth seldom 
exceeding 4 in , and without much regard to 
regularity in the furrow. The disk leaves an 
ugly field, but breaks the soil better than the 
share. A fallow' and second ploughing is not 
usual, the tilled land being crossed with a disk 
harrow and finished w r ith the tines or a home¬ 
made sod-crusher or a brush. Seeding com¬ 
mences in May and continues until August, the 
quantity used varying from 45 lb. to over a 
bushel pei acre according to season. Rolling 
after seeding is not pract.sed. Seed is usually 
bioadcasted from a 14-ft. seed-box with or with¬ 
out chain-harrow attachment. Prills are not in 
general use. No manure is spread to the land 
After seeding no further cultivation i.s practised. 

Harvesting This commences at the end of 
November in the north and finishes in January 
in tin* south The reaper and binder is now 
little used m the Argentine. The header, strip¬ 
ping the ears and delivering into box drays for 
lemoval to the stack, is the most popular method 
of harvesting. The stacks are roughly built in 
long low piles presenting the appearance of 
large turnip clamps. The Australian harvester, 


which strips, threshes, and bags in one opera¬ 
tion, and is drawn by horse power, is popular 
in the drier districts, where an evenly matured 
crop is available. One harvester will handle 
150 to 200 ac. of wheat at an estimated cost of 
4 d per bushel found in bag 

Yield. —Throughout the Republic the yield is 
small as regards quantity. Losses from locusts 
and drought, more especially from the former, 
pull down the average return from the total 
aiea A fan average on ordinary skim farming, 
without loss fiom the causes lefeired to, may 
be taken at 15 bus. As much as 35 bus pei 
acre have been gathered in sections of the pro- 
v nice of Buenos Ay res The quality of the gi am 
is generally good, varying from 62i to 04 lb. 
pei bushel. 

Production and Exportation —The table on 
p. Ill schedules the details of these, in acres 
and in quarters of 8 bus. 

Cost of Production —As already stated, lent 
is most frequently paid in kind At one time 
the lent of viigin Kind on a four or live years* 
lease, without, improvements, all of which, in¬ 
cluding Ins house, yard, and well, are found by 
the tenant, did not exceed 2.s (id anatie Rents 
have iwon suite then, and (uncut terms when 
paid in <ash van fiom that price up to T.> an 
aeie according to locality and class of land The 
tenant usually occupies 250 a< of land, \vln< h 
he fauns with no othei assistance than th.it of 
Jus family The agricultural population is chiefly 
of Italian origin, but includes all nationalities, 
of which perhaps the Russians and Danes aie 
the best laimeis Outside of his modest plant 
and food lequircincnls the tenant has little e\- 
>eiise lie woiks largely on ( red it, upon which 
ie pays indirectly a high iate of interest thiough 
buying his goods fiom lus creditor The system 
also thiows a glut of wdieat on the market as 
soon as harvesting commences. The wheat 
giowei practises no mixed farming, seldom even 
glowing the (abbages for his soup Exclusive 
of interest and amortisation of plant, exhausted 
value of soil, items of risk, casualties, and sun¬ 
dries, the following is the cost of production 
based on an airc yielding 15 bushels 

* d t> d. 


Tillage 

3 

H to 

4 

0 

Seed and curing 

3 

4 „ 

3 

0 

Harvesting, threshing, and bags 

Id 

0 „ 

14 

n 

Haulage to railway station 

3 

0 „ 

3 

0 

Rent and taxes 

4 

JJ „ 

<; 

6 


27 

(> „ 

31 6 

Cost per bushel, 1* lO/. 

to 2.s 

3d. 




Markets —Of the wheat nulled in the country, 
from 110,000 to 130,000 tons of flour are exported 
annually, principally to Brazil The chief mar¬ 
ket for Argentine wheat is the United King¬ 
dom, which takes about 46 per cent of the total 
quantity exported Germany receives 30 per 
cent; Belgium and Holland 21 per cent, and 
the remaining 3 per cent finds its way to various 
markets. 

Further Development.—The area of land avail¬ 
able for agriculture in the Argentine is vast. 
It should perhaps be divided into jphytologieal 
zones determined by rainfall ana isotherms, 
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Pi eduction j Exportation 



All es 

Total Produc¬ 

Bushels 

Home ('onsum 

ption, qrs - 

1 

| 

Year 

tion, qis 

jier aue 

For Milling 

For Seed 

j Ye.u 

j Quartets 

im-i 

1,081,454 

8,088,250 

14!) 

1,015,000 

805,500 

1801 

1,720,519 

181)1-2 

8,200,400 

4,277,504 

10 5 

1,747,000 

871,000 

1802 

2,051.930 

1 Kit2-3 

8,052,000 

0,5)53,120 

14*1 

1,855,000 

480,200 

1«KJ 

4,531,200 

IS! >8-4 

4,544,800 

9,708,422 

17*2 

1,5)01,200 

545,000 

1804 

7,019,085 

18!)4-5 

4,040,000 

7,280,210 

11 8 

2,073,200 

507,400 

185)5 

4,400,020 

185)5 <; 

5,582,200 

5,512,742 

7*9 

2,182,000 

011,000 

185)0 

2,322,078 

185)0-7 

0,375,000 

3,751,728 

4*8 

2,814,000 

055,000 

185)7 

443,588 

1S!)7-S 

I (i,422,000 

0,342,054 

7*9 

2,444,000 

807,500 

1898 

2,815,05)8 

IS!>8 !) 

7,!K)4,000 

12,470,831 

12*0 

2,087,400 

998,000 

ISO!) 

7,478,774 

1809 15)00 

8,027,500 

12,075,007 

12*0 

2,837, (KM) 

1,032,700 

15)00 

8 122,050 

1 ill M# 1 

8,847,97!) 

8,870,015 

8 5 

2,902,500 

1,000,800 

1001 

3,5)47,041 

1! M )1 -2 

8,141,284 

0,05)7,350 

0 0 

2,915,700 

1,129,0(H) 

l!>02 

2,814,894 

P.102-3 

9,127,490 

12,325,540 

10*8 

8,005), 000 

1,311,2(H) 

1003 

7,388,053 

15)08-1 

10,070,400 

15,447,404 

11*0 

3,055,4(H) 

1,440,4(H) 

1004 

10,055), 059 

1004 -5 

12,180.717 

17,007,020 

11 8 

3,099,000 

1,594 500 

1905 

12,515),473 

15IO5-0 

11,017,074 

10,028,550 

9 1 

8,280,000 

1,789.000 

1 15)00 

9,812,018 

1 5)00 7 

14,05}), 003 

18,530,453 

10*5 

3,585,500 

1,811,100 

I 1907 

11,701,004 

1007-8 

14,227,107 

22,807,282 

12 5) 

1 8,5)27,900 

1,870,000 

3908 

15,871,05)5 

1008 0 

14,801,124 

j 18,815), 000 

10 2 

8,972,000 . 

1,870,0(H) 

1909 

11,248,704 

i!)oo-io ; 

34,410,278 

15,880,400 

8 5 

4,140,500 j 

J, 85)8,800 

15)10 

8,284,7 H 




Aveiafje, 




Estimated 

pun n 

15,445,354 

! 

10*7 

! 

! 

15)11 

10,000 OIK) 


rather than into cast-to-west divisions parallel 
to the degrees of latitude By taking the former 
division the /ones may be described by curves 
running from se to n w. The first of these, 
with an annual rainfall of in or* more, in¬ 
cludes a portion of the provrnee of Buenos A \ res 
and all that- of Entre Rios. The second, Ring 
bet wet'll the lsohyelal lines of 32 in to 24 in., is 
the wheat country proper, including the major 
pai t of the province of Buenos Ayies, Cordoba, 
Santa Fe, and the N h. part of the Central 
Eani]»a territory The third, between the ram- 
falb of 2t in and 1(» in, is a belt some 80 to 
lf)0 miles wide, west of and parallel to the 
foimer, and wheie undei proper cultivation 
whe.it tan be successfully grown. Finally there 
lemains a gieat area with a rainfall fiorn 10 in. 
down to y///, including the whole Eatagoman 
terntoiy and the far west of Argentina, where, 
until the science of water storage m the soil has 
achieved gieater progress, wheat can only be 
cultivated undei n ligation The resouices of 
the latter are considerable and aie being devel¬ 
oped The tempeiatuie of the northern pro¬ 
vinces is too high for successful wheat growing, 
and the ceieal has already been cultivated too 
far m that direction 

The breaking up of estates has enabled the 
colonists to buy small farms, encouraging settle¬ 
ment .ind a more thorough practice of agricul¬ 
ture. Mow that experience has shown the thnft- 
lessness of skimming the land by continuous 
wheat, growing, the elementary principles of 
rotation arc being recognized, and even artificial 
manure has begun to be sparingly employed. 

[it. o..] 

Wiie\t in Australia 

Wheat is by far the most important farm crop 
in Australia, not only m respect of the area 
devoted to it, but also, of its value. Of a total 
aiea under cultivation m the Australian Com¬ 


monwealth approximating 12,000,000 at , there 
are at present roughlj f>0 per tent under wheat, 
of which area the produce us valu 1 in round 
numbers at 250,000. Large as these totals 
appear, they sink into insignificance when com¬ 
plied with the corresponding statistics of other 
(ountnes, and m fact Austiaba only pi educes 
about 2 pei cent of the world’s wheat 

The area now’ under wheat in Australia is, 
however, small relative to the aiea suitable and 
available, and while the island continent can 
never »ink with America as a wheat pioducei, 
there is no possible doubt that as the country is 
developed and as settlement progresses, many 
millions of acres of land now only utilized for 
grazing will carry wheat, and Austiaba’s quota 
to the world’s supply will be largely mci eased 
At present, little or no wheat is cultivated 
noith of the 20th degiee of latitude fck, and by 
far the greater portion of the ai ea is confined to 
the region south of the 25th parallel. As the 
essential points of difference between the cul 
tuial methods of Australia and Europe are m 
the mam due to climatic factors, it is of impor¬ 
tance to briefly refer to the meteorology < f this 
part of the Commonwealth. 

7n general the rainfall at any point < f the 
Australian continent diminishes with tin* dis¬ 
tance from the coast Topographically the coun¬ 
try is characterized by a range of bills of van 
ing height, sometimes rising to 3000 to 4000 ft , 
■which roughly speaking runs parallel to the 
coastal line, and at no great distance from it 
As might be expected, the \olume of the aqueous 
precipitations on the shoreward slopes of this 
range is high relative to that on the other side 
of the watershed; and this so induces mst that 
it is impossible to grow wheat except at isolated 
spots in the coastal regions. Beyond the langes, 
however, the country consists of undulating 
plains situated at varying heights above sea 
level, and subject to a rainfall varying fiom 
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nothing to, say, 25 in. per annum. Where the 
tainfall is less than about 14 in. per annum the 
limits of the safely cultivable area are as a rule 
reached, although this depends to a very great 
extent upon the incidence of the rainfall. In 
West Australia these limits are reached at a 
point about 2(X) miles inland from Perth; m 
New South Wales the distance from the coast 
is somewhat greater. There are recoided in¬ 
stances in Australia of 10-bus crops having been 
grown with only 9 in of rain between seeding 
ami harvest; but this is only possible where the 
soil is so cultivated as to conserve every avail¬ 
able drop of moisture, and where the ram comes 
just at the right times. 

The last-mentioned factor, namely the inci¬ 
dence of the rainfall, is of course beyond the 
farmer’s control, but towards the othei end, 
namelv the conservation of each drop of rain, 
his every operation is planned. Jt is for this 
reason that the practice of summer fallowing is 
now so widely adopted. When this method is 
followed the land can be thoioughly cleaned and 
pulverized by ploughing, disking, and hari ow¬ 
ing, and reduced to such a fine tilth that when 
the rain does come the maximum proportion is 
absorbed Wheat and sheep go, so to speak, 
hand in hand, and on a mixed wheat and sheep 
farm in Australia the three years’ rotation is 
very frequently met. The sequence follows 
these lines. Wheat is sown in the autumn, 
%.e about April, and harvested about the end 
of November Seldom is an attempt made to 
sow anything of the nature of sown-out grass, 
although occasional fanners may be found who 
try a small quantity of some leguminous plant, 
e </. lucerne These cases are, however, the ex¬ 
ception, and as a rule the ‘grass’ consists of the 
natural herbage, weeds, &c, which spring up 
among the stubble after the gram has been 
removed by tin* complete harvester The sheep 
do well on this, and the land usually remains 
under this ‘glass’ for eighteen to twenty months, 
when it is again ploughed and fallowed, and in 
due course wheat again sown Such m outline is 
the three years’wheat rotation. Theie are of neces¬ 
sity many modifications, and one frequently sees 
wheat sown on the same land year after year 

Ploughing is usually shallow—to a depth of 
4 to 5 in. only, nor is it on many soils advisable 
to go deeper. When a poor shallow soil rests 
on a poorer clay subsoil, it is better not to bring 
the clay with its poisonous unoxulized substances 
to the surface. On the lighter, sharper loams 
with good soils, ‘deep’ ploughing to a depth of 
6 in. is advocated. 

Characteristic of ploughing in Australia is the 
use of gang ploughs, six horses, for example, 
turning over three furrows This points to the 
want of labour, which is one very grave diffi¬ 
culty, and consequently every possible means of 
saving labour must be tried. 

Another characteristic difference as compared 
with the home country is the general use of 
rotary disk ploughs and harrows. These are 
excellent dry-weather implements, and allow 
ploughing to be commenced much earlier after 
the lemoval of a crop than without them would 
be possible. 


In sowing, the use of the combined seed and 
manure drill is very general; although mention 
must be made of a broadcasting implement which 
is used in districts where very large areas must 
be sown in limited time. In this implement the 
seed falls on a rapidly revolving, horizontally 
placed disk, from whnli it is widely scattered. 
The quantity of seed for drill sowing varies from 
35 to 55 lb. per acie according to conditions. 
Half a bushel is usually regarded as the mini¬ 
mum The quantity of artificial fertilizer used 
is extremely small, on the average about 84 lb. 
superphosphate per acre. Chemically the soils 
of Australia are characterized by a deficiency 
of phosphoric aud, and extended experimenting 
has shown that this deficiency may be best made 
good by the use of superphosphate alone Ill 
most parts of Australia the optimum time for 
sowing is from the middle of April until the 
middle of May, and wheat is seldom sown eai her 
than the 10th of Apnl or later than the 10th of 
J une. 

As to the varieties of wheat grown in Aus¬ 
tralia a volume might be written, and within 
the limits of an article such as the present it is 
impossible to do more than mention the names 
and give brief notes on the characteristics of a 
few ot the more important. In addition to varie¬ 
ties introduced, or obtained by selection fiom 
introduced varieties, there are in Australia very 
many hybrid wheats which were originated by 
William Faner, to whom is justly due the 
credit of being the pioneer of wheat-breeding 
m Austialia 

The following list makes no attempt at being 
complete, but the varieties mentioned are stan¬ 
dard Australian wheats, and, while it is by no 
means easy to descnbe accurately any vanety 
of wheat, the notes given are, it is believed, as 
true as possible 

Stemiredel originated in South Australia, is a 
white soft wheat, drought-resistant, veiy early, 
free-stool mg, prolific, liable to rust and bunt, 
compact habit, shells as soon as it ripens; has 
strong, stiff, purple - tinged straw, and large 
medium, plump, opaque gram A very weak 
flour wheat 

Farmers' Friend is a Purple Straw variety 
derived from lied Straw. Tt is a strong-stool - 
ing, drought-resisting, very prolific mid-season 
wheat, which holds its gram well. The straw is 
dull-yellow or purplish, thick, stiff and strong; 
the grain is large, plump, white and opaque. 
This wheat suffers severely from rust in moist 
seasons and is not suited to coastal districts. 
Floui rather low in strength. 

Australian Talavera belongs to the Lammas 
type. It is hardy and prolific, of medium height, 
free-stoolmg, and drought- and cold-resistant. 
The strongest of the soft wheats. 

White Lammas, a late mid-season variety of 
tall growth. The straw is white, strong and 
supple; the grain large, long, and plump, and 
gives a fairly strong flour 

Non Pareil is a mid-season wheat of medium 
height, which does not resist drought well. The 
straw is bright, clean, yellow-coloured, and fairly 
tough; the grain is medium-sized, plump, and 
fairly hard. 
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White Essex is a late mid-season wheat of the 
Lammas type, free-stooling and of tall growth. 
The straw is stout, Btiff, tough, and white, and 
the grain large, long, soft, white, and plump, 
yielding a flour low in strength, but high in 
gluten. 

Zealand ov Berthoud belongs to the same group 
as the preceding. It does not stool freely, and 
is drought-resistant. The straw is long, flexible, 
and fairly strong. The grain is plumn, very 
laige, and long. Milled it gives a weak flour 
rich in gluten 

Dart's Imperial is a variety of the Purple 
Stiaw type, and originated in South Australia 
It. is rust liable, resists drought, and does well 
in hot districts. Of compact habit, the straw is 
tall, stiff, and strong, while the grain is medium- 
sized, plump, white, and soft. 

White Hogan , a late variety, fairly prolific, 
does not resist drought well, and has a tendency 
to shell. Grain large and long, and yields a very 
weak flour. 

Mai shall's No. 3 is a variety derived fiom 
Waid’s Prolific. It is rust-resistant, and is a 
burly prolific, late mid-season wheat. The flour 
is of faiily high stiength and is lieli in gluten. 

Reference must now lie made to the late Mr. 
Panel s eioss-brod wheats, of which many varie¬ 
ties are now popular and widely cultivated. 
Fm many years this scientist laboured quietly, 
iiiiostt ntatiously, and with marked success at the 
improvement of Australian wheats. Among the 
best-known of his varieties are the following•— 

Federation is a successful cross between Purple 
Stiaw and Mr. Farrer’s Fife Indian wheats. It 
is early npening, drought-resisting, prolific, and 
holds its grain well. The grain is large, white, 
and soft, and the flour of much greater strength 
than the Purple Straws. 

Among other varieties of improved soft weak 
flour wheats bred by Mr Fancr may be men¬ 
tioned Jade, Cumberland, Cleveland, Pymer, 
Plover, and Schneider. 

Bobs is a variety resulting from a cross be¬ 
tween a sport from 1 Mount's Larnbiiggand Bald 
Skinless Barley. It is very resistant to drought 
and rust, and has a tendency to shell. The habit 
of growth is tall and the straw fine. The grain 
is small, plump, white, hard, and translucent 
A splendid milling wheat, giving a good pro¬ 
portion of strong flour. 

Jonathan, John Brown, and Tarragon are among 
the most successful of the late Mr. Parrel's 
strong-flour cross-bred wheats. Jonathan is 
characterized by its power of resisting rust, by 
its very fine, rather weak, and long stiaw. It is 
a quick grower and a good drought resister. 

There remain now only the methods of har¬ 
vesting and the yields to lie considered. The 
crop is sometimes cut with an ordinary reaper 
and binder—necessarily so if, as is frequently 
done, it is to be made into ‘bay’. ‘Hay’, it 
may be mentioned, in the Australian accepta¬ 
tion of the term consists of the straw with grain 
attached of such cereals as wheat and oats. If a 
wheat crop promises to give such a poor yield of 
gram as not to be worth harvesting, the farmer 
usually makes it into hay. 

By far the more common practice, however, is 


to harvest the gram only by means of either the 
‘stripper’ or the ‘complete harvester’. The 
‘stripper' is purely an Australian invention, 
restricted in its application to certain climatic 
conditions. It is a machine drawn through the 
ripe standing crop by three or four horses yoked 
at the side. The ripe ears are guided to a cut¬ 
ting plate by a comb and cut from the straw- 
by a beater drum, which thrashes the grain out 
and delivers it with the chaff and a small quan¬ 
tity of straw into a box of about 8 bus. capacity. 
This box is emptied at a winnowing machine 
situated in any convenient pai t of the field, where 
the grain is winnowed, cleaned, and bagged 

The ‘complete harvester’ is an improved 
stnppei in which the thrashed but um leaned 
gram is debveied into a winnowing attachment 
and there cleaned This implement, therefore, 
harvests the ears, thrashes the grain, winnows 
and hags it leady for market, and veiy con¬ 
siderably i educes the cost of harvesting 

The yields of wheat in Australia vary so 
widely that average figures must be at repted 
with reservations. In some parts of South Aus¬ 
tralia, for example, and during certain seasons, 
large areas put in give no yield at all, and this 
very seriously ieduces the average for that State 
The average yield of wheat per acre in New 
South Wales during the past decade may be 
given as from 9A to 11 bus per acre In South 
Australia the average, for reasons already given, 
is still lower (about 8 bus ). 

How’, then, it may be asked, does wheat- 
growing pay? For the simple reason that the 
cost of pioduction is correspondingly low. In 
the very dry districts it is estimated that an 
8-bus crop sold at 2 s (yd per bushel will pay 
the farmer. 

Actual figures of the costs of growing wheat 
on large farms in districts of less than 20 in 
mean annual lainfall have shown that the crop 
can be put m and taken off for 21s. to 23s per 
aeie yielding 12 bus. Figures supplied by an¬ 
other large wheat glower show that Ins costs 
ranged from 30s to 31s. (yd. (approximately) per 
acre foi 15-bus crops. 

The market rates on the farm in Australia 
usually run from Is 1 d to Is 3 d per bushel 
lower than the values ruling m Mark Lane. 

[j. M II ] 

Wheat in Canada 

The rapid development of wheat-growing m 
Canada is reflected in the following statistics. 
In 1871, 1,040,781 ac. were given up to wheat, 
and 10,723,873 bus. produced In 1008, the 
corresponding returns were 6,010,300 ac and 
112,434,000 bus. In 1903 the export trade in 
wheat was valued at $24,500,703; in 1908, at 
$40,004,723. 

Varieties .—In Canada, as m other countries, 
no one variety holds sway, and there is carried 
out at the various Government Experimental 
Farms experiments and tests with old and new 
varieties under varying conditions of cultiva¬ 
tion, in order to obtain the best possible results. 

Of Spring wheats, the following varieties have 
l>e,eii tiled Preston, Red Fife (there are a num¬ 
ber of strains of Red Fife grown), White Fife, 
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Huron, Pringle’s, Champlain, Stanley, Percy, 
White Russian, Red Fern, Chelsea, Marquis, 
Bishop, Riga, Hungarian White, Minnesota 188, 
Yellow Cross, Yellow Queen, Spence’s Yellow, 
Piospect, Gatineau, Early Russian, Outlook, 
Holm. Of the Macaioni or Durum varieties, 
which are also Spring wheats, there are the 
Goose, Roumanian, Mahmoudi, Reloturka, Ku¬ 
banka, and Yellow Gharnovka. Of the va- 
neties quoted, Red Fife (beardless) lias been 
grown moie extensively than any of the otlieis, 
but is imvv being superseded by some of the 
newel varieties on account of their eailiei ma¬ 
turing qualities, and being almost equal in 
Horn - pioducing value, also giving a heavier 
yield 

Of the newel vaneties giving possibly the 
best results taking the country as a whole the 
Maiqms, Ihshop, Stanley, ami Chelsea (beaid 
less), Huron and Preston (beaided), are some 
of the leading varieties It does not, however, 
hold that a vairety giving the most satisfactory 
i(‘suits m one p.ut of the Dominion may meet 
with i.ivoui oi give good results in otliei local i- 


and in winter falls to 40-45" below zero. Un¬ 
happily, the rainfall over a wide part of this 
1 great and fertile region is limited, and for sue- 
J cess m wheat-growing every effort must be made 
to conserve all the moisture that falls during 
the lamy season 

i Out west, such a thing as rotation of crops 
! is unknown, oi at any late unpractised The 
process adopted by the settlers is to take two 
or three ciops of wheat m succession, to fallow 
the land foi a year, and then to i evert to wheat 
Such a system of fanning must necessanly end 
in soil exhaustion; but the present-day settlei 
leeks not of the distant future, testing secure 
m the iejection that the fertility of the prairie 
will at least last his generation 

Both tall wheat and spring wheat aie grown 
1 on the plume The turning of bill wheat is con¬ 
fined mamlv to the senti and tegions of Southern 
Albeita (her this aiea the soft Chinook wind 
blows, making the winter more open and the 
temperature less extreme than that of the otliei 
provinces Consequently, although the piecipi- 
{ tation is small, the comparative mildness of the 


ties For instance, in experiments m Nova winter, tin* adoption of hardy wheats like the 
Scotia White Russian has given the heaviest j‘ Albei tu Red’, and the careful consei vutmu of 
yield, but in Ontario Eishop A is the leadei j the moisture by fallowing evei > altei nate v eat, 
in that respect In Manitoba Marquis holds have 1 made fall wheat an economic success The 
the picmier place, but in Sashatchewan Huron j seed is sown on piepared land m July oi August, 
and White Kife aie tin* loaders In Albeita' Bv the end of autumn tin* wlie.it. will have 


and Hiitish Columbia Cludsea is the best va¬ 
riety In one respect, howevoi, tbt‘ vaiious 
localities are similar, and that, is m the amount 
of seed used, and the time of sowing and hai- 
vesting 

Among the vai icties of Fall oi Winter wheat 
that have been tried are Tin key Red, Kliaikov, 
\bundarice, Early Windsor, .Prosperity, Red 
Velvet (.’haff, Reliable, Dawson’s Golden Uhafl, 
Bed Chief, (fold Dour, Silver Sheaf, Tasmania 
Red, Imperial Amber, Egyptian Ambei, Early 
Rt‘d (Tiwson, Invincible, Joints Wintei Eife, 
and American Hannei Ontario and Albeita 
are the two provinces where Wintei wheat is 
giovvn to any extent, ami in Ontario Dawson’s 
Golden Chaff has been the leadei, while in 
Alberta Tin key Red —or as it is now known, 
Albeita, Red- is proving to Is* one of the best 
vaneties known, both as to yield and in flour- 
producing qualities [m m‘i ] 

Though wheat is grown m neatly every pro¬ 
vince from the eastern to the wester n seaboard 
of Canada, the great wheat belt is the western 
pran le According to the Rcpoi t of the Scottish 
Commission on Agriculture to Canada—from 
whnli the statements in this section have been 
largely drawn— the physical features and the 
soil conditions within this vast area are somewhat 
valu'd. The typical prairie is flat and treeless, 
the monotonous levelness being broken only by 
the scattered homesteads of the settlers. Then 
there is the rolling prairie, gently undulating 
in character, and the prairie of scrub and light 
timber - the so-called ‘park lands’. The soil 
of the prairie is equally varied, from a rich black 
loam to a light sand, from wet to dry and semi- 
arid. The climatic conditions are much more 
even; the temperature in summer rises to 100° F., 


I gr«>\vu to (> to 8 in high It, oc< upios the ground 
| for a whole year 1 , and gives a heavier crop than 
j spnng-sown wheat, because the plants aie moie 
deep-inoted and can better exploit the soil m 
i scaicli of food and water. Fall wheat ripens 
>a loitnight eailiei than spring wheat, and has 
, thus a better (bailee of escaping the autumn 
frosts From 40 to 50 bus wdieat have been 
obtained fiom fall wheat in the Cardston dis- 
I t net of South Alberta 

The bulk of the prame wheat, however, is 
1 spi mg-sovvn Before bicaking m the virgin 
! soil, the glass is burnt and stones and bouldeis 
j removed or bmied deeply Hieakmg must, 1m* 
1 done in xpiing before the raiiiv season sets in 
Success in whrat-gi owing depends on the water 
content of the soil, and when the land is reduced 
to a good tilth early m the year, it, consei ves 
all the available moistiuo that falls dining the 
wet season dune is the rnmv month, and if 
breaking wen* postponed till the fall, the soil 
would not gather enough moisture to meet the 
lequnements of next season’s (rop In breaking, 
the gang or sulkv plough, fitted with a sod 
bottom, is used After the rainy season, during 
July and at intervals during the fall, tin* land 
is disked and harrowed until a fine surface is 
obtained. The cost of these preliminary opera¬ 
tions is appioximately as follows Hi caking, 
$3 50, disking, $1 75; harrowing, $'70. Total, 
$5 95 The land is then left untouched till 
spring. During the winter the fiost is severe, 
penetrating the ground for 5 to (5 ft and open¬ 
ing up and pulverizing the Boil. No difficulty 
is experienced at seedtime, but it is of vital 
importance to get the seed sown as soon as the 
frost is out of the ground. It is sown at the 
rate of I f to 2 bus per acre, from 10th April to 
1st June. by means of a grain drill, usually drawn 
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by four horses covering 15 to 20 ac. a day After 
seeding, the soil is lolled or ‘planked’ From 
112 to 120 days after being sown, the wheat is 
l eady for cutting. Harvesting begins about the 
end of August. The grain is usually cut before 
it is golden and dead lipe, otherwise the high 
winds which prevail at this time of the year 
would result in a huge loss of grain. The cut¬ 
ting is done with the ordinary binder di awn by 
foui hoi ses and fitted with an 8-ft euttei bai 
The hindris, which leave a Jong stubble, aie 
tin uished with carrieis and discharge six sheaves 
at ,i time. The sheaves aie set up m lough 
stocks or shocks, and it requires a good man to 
stock to eat h binder Threshing begins as soon 
as the gram is all stocked, sometimes indeed 
threshing and stocking moceed simultaneously 
on tin' same holding. Threshing is mostly done 
in the field The stocks aie pitched on to light 
wagons diawn by two horses and hi ought to 
the null The threshing machine has a self 
feeding device, and is fitted w ith i evolving kirn es 
wluth t ut the bmdei twine Two wagons dis- 
<bulge then loads into the thieshei at a tunc* 
The straw, cut by the i< voh nig km\c*s, is blown 
cut along with the* chaff thiough a long spout, 
by means of a stiong an blast, and collects m a 
laige lung which is afterwaids bmnt Thc*giam 
as it < omesfrom the null is automatically weighed, 
and dischaiged m hulk into wagons waiting to 
leceive it. It is then eithei taken to the lail- 
wav station to be dispatched to the maiket, oi 
sent to the neatest elevator Bveiy thing is 
clone with the minimum of labour The null 
itself, which threshes out fiom ]ii<K> to 1500 bus 
pel day, is opeiated by an engineer and fiie- 
luan Two teamstei s, one on eacli side* of the 
null, folk the loads from the wagons winch 
hung in the stooks, and keep the mill going 
iii'*i nly When the null-ownei provides the 
ciigmeei, fireman, and foui foikeis, 4 cents pei 
1 mis are dial ged foi tlneshing, or 7 cents when 
lie pi ov ides all the labour save that of convey¬ 
ing the* gi am to the i ail way elevatoi 

The expense of seeding, harvesting, and tin esh 
mg the fust cic*p of vvhc*at amounts on an aver¬ 
age to £4 18 pci aue. Add to this the cost of 
lu uiguig the prairie into cultivation ($5 95), and 
V\e see that the total expense of the fust clop 
unis up to 810 

The la bout bill foi the second yeai’s oi op of 
wheat is much smallci. Aftei harvest, the land 
is left untouched till spring. The stubble, winch 
has been left long to gather the snow, is then 
hm nt, and the* land simply disked and hairowed 
pnor to seeding The total cost may be put at 
8b 33 

Tf we estimate* the average yield at 19 bus 
per ;nic, and 80 cents as the price which the 
funner gets foi Ins wheat, w*e conclude that a 
|nofit of $4 77 per acie* is lealizod on the first 
v eai s ciop, and $8*87 on the* second year’s ciop 
From this apparent profit, howevei, we must 
deduct the* interest on capital invested m land 
and stock, the cost of fencing, fallowing tin* 
tlnid yeai, the keep of the men and horses in 
those seasons when no work is done, and the 
loss thiough drought and frost. Yet, taking 
all these factors into consideration, the average 
Vol xn. 


gain to the farmer is not mcorisidei able There 
, ih a great chance foi the* man with small means, 
but a much biggei chance foi the man with 
1 capital and brains. 

(trading and Marketing the (ham - Canadian 
I wheat is sold according to guide Tin faelois 
| which influence* giade an* plumpness, mellow 
ness, 11 peliess, absence of smut, and uhcthei 

■ the giam has been fio/en oi not befoie being 
; cut The giade is fixed by government uispei - 
; tion ut Winnipeg The chief guides aie* No 1 

Manitoba llai d, No 1 Manitoba Northei n, No 2 
' Manitoba N'oithein, No 3 M.untoba Noitliern, 
(bmmeicial (bade No 4, Commciual (bade 
1 No 5, ( bmmeiclal (bach* No (J, and Commercial 
Craele* Fc*c*d The find glades of Canadian wheat 
aie* of unexcelled quality, fetching on an avei- 

■ age 2s a quartci nioie than tlie* Kansas and 
1 Ibissi.ui Haiti w intci wheats, and (>.s* a cpiaitei 
'mole than tin* best English wheat, whnli is 

deficient in ‘staength Fiom Wmnipc*g the 
giain passes on to Foit-William, the centie of 
tlie export tiade. Hc*ie tin* giain is finally* 
I weighed The faime* may either dispose of his 
, wheat to one* of the elevator companies, who 
giade it and pav lum foi the grain as he delivers 
it by the load, oi lie* may ship it on the lad to 
Winnipeg, leaning pavment on the basis (tf 
Winnipeg inspection and Fott-William weights. 
The neat el the faimei is to the r.i lioad tin* less 
is the cost of tiunspoit, and the* soonei (.in the 
giain bi* put on the maiket Nearness to the 
metals is of vital linpoi tunc e, foi it the fanner 
be vvoikmg shoithandcd oi with insufficient 
, teams, tlie* tianspoit of the giain er ei the heavy 
}uauic* trail mav use u}> much valuable tunc 
that should Ik gnc*u to the pic*paiatiou <*f the 
land foi next season s < lop 
j The chief diawbacks to the Canadian wheat 
gi ow <*i are— t lie* prevalence of smut, wine h loweis 
the yield and the value of the* gram, the dangei 
| fiom hail m August, which sometimes destiny* 
j his whole crop, and the visitation of eai Jy 
’autumn fiosts While the fai mc*i has no con- 
i trol ovei the weathei conditions, he can easily 
check the loss fiom smut by tieating the seed 
with foi malm. [n n l.J 

Wiilat in India 

Area and l)i&U ibation —Oil an aveiage of 
the five yeais 1905-9 the estimated aiea under 
, wlieat in India was < lose on 28,000,000a« 'Plus, 
however, is only an appioxinintc hguie, foi tlie* 
district crop letunis, espec tally those fiom tin* 
native States, on which the estimate is based 
aie untiustworthy, and a fuither obstacle to 
aeeurac v is found in the fait tli.it wheat is veiy 
commonly gicnvn with subordinate mixtuies <4 
pulses oi oilseeds oi both It lanks second m 
importance among the crops of India, rice with 
an estimated area of some 70,000,000 ac being 
an easy liist The aiea undei wheat vanes 
somewhat fiom vc*ai to yeai, the chief condi¬ 
tioning ciicunistam e being the extent of tin* 
lamfali m the six or eight weeks (Septcmhei- 
Octobei) inimediatc*ly piecedmg the sowing sea¬ 
son Except foi this slight v.illation the area 
lemanis fan ly constant, and the only hope of 
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any considerable expansion lies in the construc¬ 
tion of new irrigation woiks 

Wheat is grown in ail the provinces of Tndia, 
but principally in the north-western portion of 
the I ndo-Gangetic plain and in the Central Pro¬ 
vinces, Central India, and Bombay Of the total 
aiea the Punjab supplies 37 per cent, the United 
Piovinces 23*9 per cent, the Central Provinces 
12 per cent, Central India 7’3 per cent, Bombay 
G 5 per cent, and Bengal 4 4 per cent The 
growing period of the ciop varies greatly with 
the latitude Sowing takes place m October and 
eaily November, but while harvesting opera¬ 
tions begin in the Central Provinces and Bom¬ 
bay in the month of February, they are not 
completed in the North-West Fiontier Province 
until the lattei half of Mav With the onset of 
the hot weathei the crop upens very rapidly, 
especially if soil nioistme is deficient 

Irrigation About 3f> pel cent of the total 
wheat aiea m India is undei nrigation, m whole 
or m p.ut. Ii ligation watei is supplied fiom 
the splendid system of canals which tap the 
watei» of the Indus and the Ganges, but also 
to a \ eiy large * xtent from wells, and sometimes 
fiom basins wheie the watei is impounded m 
the lamy season Frequently also the monsoon 
rainfall is embanked in the fields to be occu¬ 
pied by wheat in the following cold season In 
the and districts of the Western Punjab com 
manded by flow irrigation from canals, wheat is 
giown fiom start to finish on irrigation alone, 
while m other districts, such as the Tinted Pro 
vinces and Eastern Punjab, lrngahon is used to | 
supplement the natural lainfall, which in the | 
growing period of the crop is seldom more than 
2 to 3 in , and frequently is a negligible quan¬ 
tity Irrigation from wells is a labonous pro¬ 
cess The water lifts employed arc usually either 
the Persian wheel, where the water m the wells 
is comparatively near the surface, oi foi giealci 
depths the leather bag, the lifts in each east* 
being almost universally actuated by bullock 
power A good w T elI wull irrigate about an acie 
in a day. 

Varietur Grown. — A great many vaneties 
of wheat, designated by vernaculai names, are 
giown. These so-called vaneties, however, in - 
vanably consist of mixtures of several distinct 
botanical forms These forms in goneial aie 
vaneties of Tut team nvhjare (common wheat), 
but varieties of Tritioum com pactum (I)waif 
wheat) .md Tnticum durum (Macaroni wheat) 
arc giown on considerable areas, and Tnticum 
spelt a (Spelt wheat) is also found. The grain 
may he classed into hard and soft red, and hard 
and soft white or yellow, but hardness and 
softness are not altogether permanent eliaractei s, 
var\mg with the locality in which a paiticular 
vanety is grown, and to some extent with the 
season. The wheats grown are almost invari¬ 
ably bearded. 

Little has been done so far in India in the 
improvement of varieties by breeding or selec¬ 
tion. The agricultural experiment stations have 
now such work in hand. Exotic varieties have 
been introduced from time to time, but with 
scant sin cess, as the growing period is usually 
too short to allow them to matin e. 


Soils and Cult!ration —In the Jndo-Gangetic 

f ilain, wheat is giown on deep medium to clayey 
oams of alluvial origin, some of which, under 
proper cultivation, have remarkable powers of 
retaining their soil moisture; in Bombay and 
the Central Piovinces mainly on the retentive 
‘black cotton’ soil. Irrigated wheat may be 
1 grown on lighter soils The preparatory cul¬ 
tivation is usually of a careful chaiacter Land 
destined for diy crop wheat generally lies fallow 
during the preceding hot weather and monsoon, 

; and is frequently ploughed or scarified during 
that period The implement chiefly used is tin* 

: common wooden plough, but on the black cotton 
, soils a simple lion bullock hoe or scarifier fie- 
qucntly replaces the plough. Towards the end 
of the monsoon every efioit is eoncentiated on 
conserving the moisture in the soil The land 
I is worked down to a fine tilth, cleared of Meeds, 

, and finally consolidated with a plank ioiler 
grooved on the under side, and weighted by 
< itlici one oi two drivels standing on it It is 
then left until the weathei is cool enough for 
sowing, but. if any ram falls m the interval 
the soil is again stilled and consolidated as 
before Tins method of ‘dry fanning , of whi< h 
'so much has been lieaid in ievent jimis m 
America and elsewhere, has been the noimal 
method of cultivation m India for ages The 
Indian cultivator, to whom the moisture supply 
of the ciop is always the piime consideiatioii, 

I thoroughly understands the principles involved, 
hut lie is handicapped somewhat in his pi active 
by the pi motive nature of the tillage imple¬ 
ments at his disposal. Land ploughed to a depth 
of 3 to 4 in, which is about tin* limit of tin* 
common wooden plough, gives neithei the watei 
\ stoiage tapauty nor the seedbed afforded by 
! land cultivated to twice that depth, noi is the 
i light plank rollei an efficient pulverizer oi con- 
; soiidatoi , but the holding of the average Indian 
j rultivatoi is vei v small, and his financial ic- 
souites do not permit of his pm chasing expen¬ 
sive implements, nor indeed would the cattle 
which his small holding suppoits be strong 
enough to diavv them But with the cultivation 
given, and a winter rainfall of 2 to 3 in. dis- 
inhuted over December and Januaiy, a fair 
crop is ensured. In the districts where wheat 
is grown wholly on flow lmgatmn there is, as a 
i uJe, little cultivation done until shortly before 
seedtime A preliminary' watei pig is given to 
soften the land for ploughing, unless the mon¬ 
soon has previously provided enough for this 
Mirpose When the necessaiy cultivation lias 
icon completed the land receives a heavy watei - 
mg, after which sowing is done, and further 
waterings, four to six, are given until the crop 
approaches maturity. On irrigated land the 
seed is usually broadcasted Dry crop wheat is 
sometimes drilled in with a two-tined country 
drill, but much more frequently it is sown broad¬ 
cast, or if moisture is deficient, sown in the fur¬ 
rows behind the plough. The seed rate for 
drilled wheat is 40 to GO lb, that for bioad- 
casted wheat GO to 100 lb. per acre, according 
to the moisture. 

The wdieat crop receives, as a rule, little or no 
manure. It is frequently grown mixed with 
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pulses or oilseeds such as safflower, linseed, mus¬ 
tard or rape; in fact, only irrigated wheat is 
oidinarily grown as a pure crop. The main 
idea underlying this practice is that of insur¬ 
ance If the winter lams are good the wheat 
(iowds out, to some extent, the other constitu¬ 
ents of the mixture; if deficient, the lattei do 
1 datively bettei. Wheat is sometimes grown 
continuously on the same land, but usually it is 
lotated with some oi other of the many crops 
giown, the impoitanee of leguminous crops (of 
uhifh (here is a gieat variety) in the lotation 
bein'' fully understood 

ilai vesting is done by means of a small saw- 
edged sn kle or simply by uprooting Of late 
veais there has been some intioduetion ot leap¬ 
ing machines into the mentJy settled tan.il 
anas where laboui is scant*, but ordinalilv the 
icaper cannot compete with manual laboui A 
few thus aftci liar vesting, the crop is earned to 
tl»<* threshing tloor and the grain tiodden out 
bv cattle, the straw being at the same time 
converted into a short, soft thafl which much 
enhances its value as a toddei The gram is 
winnowed bv the hot winds which commonly 
blow at this season 

-In some years wheat, is greatly 
damaged bv lust, of which three distinct species 

P uremia ifranuhits (Black Rust), Pucunia i/(u- 
manim (Yellow Rust), and Puccmia tntuma 
(Orange Rust) attack the crop. The damage 
<*aused bv rust in bad years lias been estimated 
at not less than 10 per cent of the total v lcld 
The < hid condition which seems to favour a 
severe epidemic is damp and cloudv weather in 
tin* months of Januaiy and Febiuaiy, when the 
crop is in eai. Spelt wheat is said to be lust- 
pioot, but when grown away tiom its ordinary 
locality does not prove so The experience with 
iwslpioof wheats mtioduc*ed from Australia has 
been similar Smut is common m most Indian 
w licat fields 


I'tod action and Export. The total wheat pro¬ 
duction of India on an average of the last seven 
years is estimated at 8,410,000 tons, which gives 
an average of about 11 bus. the acre On 
fully irrigated land an average yield is about 
32 bus., while a good dry crop seldom fields 
more than 10 bus In the local markets a bushel 
of 60 lb will fetch in nonnal years about three 
shillings The exports in 1000-10 to foreign 
countries were 1,050,574 tons, the highest tiguie 
i ec or ded so fai Mostly soft wheats are expoi ted, 
these being heavier yrdders and c onsequentlv 
more m favour in the districts from which the 
expoi t,s are chiefly draw n Hard wheats are pi e 
fened for native consumption [u s ] 

Whevt iv the United States 

Statistics — 1 n bulk production, wheat stands 
third hi rank among the cereal crops of the* 
United States Reckoning the production bv 
weight, however, and considering the farm value 
of each crop, it easily ranks second, oats being 
fai the closest competitor 

In 1009 the oat production, was, in round 
number m, 1,007,000,0UU bus, and that of wheat 
737,000,000 bus The actual weight of each crop 
was 32,000,000,000 lb of oats and 44,000,000,0011 
lb of wheal, while the farm value of each, He 
ccmbci 1, was $5408,000,000 for oats, compared 
with $730,000,000 for wheat Coin (maize)ranks 
much the highest, the farm value of that crop 
being $1,653,000,000 in 1909 

Wheat production has steadilv increased m 
the United States, but not so rapidly in recent 
y cars as formerly. There is at present a dis¬ 
tinct. tendency tow aid expansion The acreage, 
yield per acre, production, farm price per bushel 
December 1 of each veai, total faim value De¬ 
cember 1, export (including Horn), and percent 
age of crop exported feu the past decade, 1900- 
1909, aieas follows Flour is m koued at 4J, has. 
of wheat to the 1 ban el ot flour 
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These figures are reported by the Bureau of 
Statistics, US Department of Agriculture. 

The yield per acre of wheat in the United 
States is small, though larger than that of some 
other wheat countries. The average is now 
about 14 bus. A close inspection of the statis¬ 
tics shows that there has been an increase in 
acre yields of 1J bus. in the past foity y cars, 
a large part of which increase has occurred in 
leeeut years. 


The United States has so far stood at tin* 
head of all countries in wheat product! >n Euro¬ 
pean Russia giew almost as large a crop in 1909 
(711,000,000 bus.), and once, in 1904, exceeded 
the United States. Russia is also a close com¬ 
petitor of the United States in wheat expoits, 
including flour, though the average for the latter 
is a little greatei than that of the foimei. As 
shown m the table, the percentage of the clop 
exported from the United States is much less 
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in iccent yeais than formerly. This condition 
lias been caused partly by a less rapid mu ease 
in annual production, and apparently also by a 
considerable increase in per capita consumption 
at home 

The thnn manufacture of the United States 1 
is <»f great magnitude and importance, and tin* j 
Hour export much the largest m the world The j 
\alue of all dour-null products was $r>()f>,000,000 j 
in 1880, and increased to ST 13,000,000 in lSKKi i 
The dour expoit aveiaged o\ei 14,000,000 bai- l 
lels duung the peiiod 1003-07, and was nine j 
times greatei than that of Canada, the next 
gieatest doiu-expoiting tountiv 

Adaptation, and Jhstnbution — The climate of i 
the United States is continental, and heme, in | 
laigc part, subject to extieme changes Along | 
the coast it is, of (milse, considerably tempcicd I 
by the mduenee of the ocean, pal t u ul.ii 1\ on 
the Pat lfic side 'Pile soil foimation also is 
extiemely vanahle, depending upon the dis¬ 
trict w licit? it occurs, whether it is plain, forest, 
a huge nvei \alley, oi mouiitauioiis aiea As 
would he expected, tlieiefoie, theie an* also 
gieat differences m the cliarat teristies of the 
wheat \aneties that do best in difleient paits 
of the < onntry 

The countiy is, to a large extent, \ery similar 
to Russia (m Europe), and o\ei a huge portion, 
certain Suites oi small distncts appeal to he 
exactly parallel to corresponding distints in 
Russia m the liatuie of both soil and ill unite. 
So, the kinds of wheat adapted to these cone- 
sjioiidmg distncts aie about the same in the 
two countnes. In fact, sonic of the principal 
vaneties of most connneicial liupoitance, such 
as the Fife, Haiti Winter, and Duiuni, were 
mtioduced from Russia u to the United States 

Wheat ])istri<‘ts With respect to tin* wheat 
vaneties best adapted, the United States may 
In* considered as divided into eight wheat 
distncts as follows. (1) The Soft wheat dis- 
ti let., iii(*hidmg mainly the New England and 
Middle States, (2) the Semi - hard Winter 
wheat district, including the noitli Uential 
States, Ohio, Indiana, Illinois, Michigan, and 
southern Wisconsin, (3) the Southern wheat 
distnet, including the northern part of the 
southern States, that is, noitli to the Ohio River, 
(4) the Ilaid Spring wheat distnet, including 
the northern States of the Plains west to the 
100th meridian, (5) the Haul Wintei wheat 
district, including the Middle States of the 
Flams wr*st to the same meridian; (0) the 
Durum wheat district, including all the Oreat 
Plains between Canada and Mexico and from 
the 100th meridian west to the Rocky Moun¬ 
tains, (7) the Irrigated wheat district, includ¬ 
ing, in general, the scattcied portions of the 
Rocky Mountain and Basin States, where wheat 
is usually irngated; and (8) the White wheat 
district, including the Pacific Coast States. In j 
the first of these districts soft-grained wheats i 
me grown, geneially winter varieties, hut some j 
spring seeding is done m northern New Yoik 
and New England They may he bearded or 
beardless, ate usually red-grained, but then* 
are some white varieties Some of the piincipal 
vaneties are Fultz, .Jones's Winter Fife, Cold 


(Van, Fulcastei, Dawson’s Golden Chaff, Early 
Red Clawson, and Deitz. Nearly all the wheat 
of the entile district is giown m New Yoik, 
Pennsylvania, and Maiyland 
The Semi-hard Wintei w heat district piodmes 
a wheat of medium quality, and is one of the 
impoitaut, ceieal legions The varieties giown 
are generally semi-hard, either bearded oi beard¬ 
less, and have usually a leddish kernel Then* 
is ,i distant tendency constantly tow aid the use 
of haidci led wheats Tin ]>] opoi tion of haid 
wheat now giown m tins distnet is much gieatei 
than twenty yeais ago Sumlaily then* has 
been a lapid mciease in the piopmtion of w mtt l 
to spnng wheat, so miu.li so, that at present, 
veiy little spnng wheat is giown The <hul 
vaneties m us<* an* Fultz, Kud\, Poolo, Valh*\, 
Dawson’s Golden Chafl, Budapest, and, m some 
localities, ,i (‘onsideiable amount of Tuikey 

111 the Southern wheat distmt (In* animal 
wheat ])ioduction is conipai.iti\el\ small, and is 
furnished principals by Kentucky, Tennessee, 
Viiginia, and southern Missonil The wheats 
are cithei soft oi semi-hard, and have a leddish 
oi ambei kerm 1. Because of the damp, wann 
climate then* is often i onsideiable i ust on tic* 
wheat Some of the unpoitant vaneties giown 
are Poole, Fulcastei, Kultz, Red May, Cun ells 
Prolific, and I*ui pie Stiaw. 

The Hanl Spring wheat distmt includes 
Minnesota and })ortions of Wis< onsm, Iowa, 
North Dakota, South Dakota, and Nebiaska 
In this disti let, because of the i u h blac k soil and 
dry hot suinmeis, theie is giown the highest 
grade of spring wheat in the world, except, 
the spring wheats of the middle Yolga region 
in Russia, which aie very snnilai Two types 
of wheat, picvail geneially—the Velvet Blue 
Stem and the Fife*. The chaff of tlx* former is 
(oveied closely with small hairs, and tin* plants 
an* bluish-giey near harvest time In both 
tvpes the heads are beardless, and the kernels 
aie medium oi small, haul, and red There an* 
seveial stiains of each type The gluten con¬ 
tent of these wheats is veiy huge, and tin* 
quality such as gives gieat lightness in bread- 
making. The hugest flour nulls in tin* world 
are at Minneapolis in this district The aver- 
| age annual wheat pioduction of this distant is 
! larger than that of anv otliei similar area m 
the world, and is about 30 pci cent of the entire 
production of the United States Tin* average 
yield per acre, liowevei, is vei v small 

The JIaid Winter wheat, district includes 
approximately nearly all of Kansas, northern 
Missouri, southern Iowa, and Nebraska to the 
100th meridian, all of Oklahoma to the same 
meiidian, and northern Texas. As the name 
implies, it is chaiaeterized by the production of 
Hard Winter wheats of the best quality, corre¬ 
sponding in this respect, somewhat, to the Haiti 
Spring wheat district. The only other district 
in the world that exactly parallels this one is 
that including the Crimea and North Caucasus 
in Russia The wheats have slender, still stems, 
narrow, compact, heads, aie usually bearded, and 
have medium or small hard red grains. These 
wheats aie extiemely hardy, and must he so, 
as tin* gieat seventy of the (bought and winter- 
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cold combined forms a gieater obstacle t<> vvintei - 
wheat growing than exists in any othei district. 
The soil in this district is a deep black loam, 
of the nature to produce wheats hating a high 
gluten content Nearly one-fourth of the entire 
wheat pioduition of the country is grown in 
this (listnet, Kansas alone furnishing about 
one-eighth The principal vaneties grown are 
Turkov (or Guinean), Khaikov, Mediterranean, 
Ful< astei, and Fultz 

The Durum wheat distin t is a i ompaiatively 
lull low belt extending eutneJy aoioss the coun¬ 
tiy north and south, including all the arid and 
senu-aud portion of the Gieat Plains. The con¬ 
ditions are extremely severe, and only the most 
diought - resistant wheats can be giown with 
finv success. The Durum wheats have so fa 1 
been found much the best adapted vaneties 
Until tin* lntiodmtuon of tliesc wheats fiom 
Russia b\ tin* IT.S Depnitment of Agilcultuie 
about tbeveai lbOO,very little effort was made to 
iiiow w heat ill tills aiea Now, «dsuit 50,000,000 
bus of J >uium wiieat an* piodneed annually 
Dm uni wheats are tall, have wide leaves with 
a harsh suifaee, and laige heavy-braided heads, 
(ompattlv foimed The kernels ate vn\ huge 
and long, and v el low ish-vvlnte oi amhei m colon i, 
1 >e< ommg d.irkei the blacker the sod m which 
tliev an- grown They are the baldest wheats 
known C’ontian to a common opinion pievi- 
caislv held, these wheats make excellent hiead, 
as well as being the only wheats well adapted 
foi maeaioni They not only lesist diought, 
but aie ,il.so lughlv immune to lust. The ihut 
vai ieties giown in this district aie Kubanka, 
Amautk.i, Nicaragua (.ill Dtirums), and also a 
eonsideiabh' amount of Tui key and Kharkov m 
tlie southern portion of the belt 

In the ii ligated wheat distnet, as the name 
implies, wheat is usually grown undei nliga¬ 
tion, though m recent yeais, m a numbei of 
localities, ‘dry farming’, that is, fanning with¬ 
out imgation, has been attempted The States 
included aie Wyoming, a part of Montana, 
southern Idaho, Utah, Nevada, Arizona, New 
Mexico, and western Ooloiado. Besides dry¬ 
ness there arc two othei important eliaiaeter- 
isties of tins district (1) a very low humus 
content, and (2) a superabundance of alkali m 
the sod Because of the practice of irrigation 
and the lack of soil humus, the wheats aie usu¬ 
allx white, soft, and starchy Some of the chief 
v ai icties gi own are Defiance, Little Club, Sonora, 
Taos, Kofioid, and more recently a considerable 
amount of Turkey. 

The White wheat or Pacific Coast district 
includes particularly California, Oiegon, Wash¬ 
ington, and northern Idaho. All wheat varie¬ 
ties that have become acclimated aie character¬ 
istically soft, starchy, and white, yellowish or 
light amber in colour. There is much variation 
in these qualities, however, in different locali¬ 
ties, and depending upon the variety. There is 
a much larger proportion of the club wheats in 
this district than in any other. The principal 
varieties in California are Australian, California 
Club, and Sonora. In the northern portion of 
the district they are Palouse, Blue Stem, Bed 
Chaff, Little Club, Jones’s Fife, and Red Russian. 


Wheat Improvement. — Although the United 
States is impoitaiit as a wheat countiy, being 
even yet ( ompaiatively new theio lias not been 
as much progress m the linpiovement of wheat 
as in many othei countiles Of ionise, all vane¬ 
ties had, some time, to be obtained fiom othei 
regions, as theie is no stiu tlx native wheat 
Natuially, therefore, much of the impi ov ement 
has resulted from the* intioduction of new vane¬ 
ties from other paits of the world, that aie 
soon found to be much bettei adapted to certain 
poitions of the countiy than the vaneties pie 
viously giown. Actually a gieat deal of im¬ 
provement lias been made in this wax 

Among the* mtloduitions made some time 
ago that weie of gieat value, was that of the 
x.inety Mediterranean, so railed fiom having 
been obtained from the region near the Medi- 
j tenanean Sea This vauety was first mtio- 
dmed into the eastern States about the yeai 
1811), but afteiwaids was found to be so 
valuable that it established as pi ob,ably 

the most impoitunt vvhe.it m northern Texas 
and adjacent localities Another intioduction, 
and pi nimbly the most impoitaiit one made 
until iccent times, was tlmt of the Fife wheat 
into the noithem States of the* Plains This 
wheat came dnectlv fiom Canada, but was 
1 ucnight, bx Mi David Fife of that rountiy, 

I fiom Scotland, and was ongui.JIv obtained in 
i a caigo of wheat shipped fiom the Baltic N*a. 

| \s it much icsemblcs some of the common 
Russian wheat along the Volga Pixel valley, 
it is pi nimble that it was hist giown in Russia. 
The mtiodmtion of this x.inety was politically 
the* foundation of the entne present pioduction 
of fluid Spiiug wheat of excellent quality in the 
noi them (beat Plains 

Soon after the yeai 1870 the Pussian Men- 
nonites brought to Kansas fiom the Guinea a 
v.mctyof haidy w mtei wheat It is bearded 
1 with led ehatl and has a very haul red kernel 
This wheat in turn was the foundal mil of the 
piesent important wheat mdustiy of the middle 
(beat Plains, including Kansas and adjacent 
temtniy 

The most iccent introduction that has had 
eonsideiable effect on the wheat industry of the 
country in general, and that has added much 
to the farm value of the wheat crop, is that 
of the Durum wheat from east Russia. This 
was obtained in 1000, and the production has 
increased rapidly from about lf>0,000 bus. in 
1002 to the present production of somewhere 
near 50,000,000 bus A considerable quantity 
of the present wheat export is of this variety, 
amounting to about 20,000,000 bus. annually'. 
A matter of great importance about its intro¬ 
duction is that it is successfully grown in very 
dry districts wdiere wheat cultivation with other 
varieties w^ould usually be impossible. 

Selection and cross - breeding are compara¬ 
tively recent methods of wheat improvement m 
the United States, but within the past twenty- 
five years considerable progress in these lines 
has been made. Some of the best results have 
been accomplished by Professoi W. M. Hays, 
in the production of better yielding sorts at the 
Minnesota Experiment Station, and by A N. 
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Jones, in the development of a number of good 
strains from wheat mosses in New Yoik. 

Wheat Cultivation.-— As to general features, 
the practices m wheat cultivation, harvesting, 
&c., m the United States are rather sinnlai to 
those employed m Russia, Hungary, Argentina, 
and Australia, all those regions having also 
conditions of soil and climate somewhat similar. 
However, as in the niattei of the adaptation of 
wheat varieties so m cultivation methods, prac¬ 
tices vary a great deal in different portions of 
the eountiy, because of the difference in con¬ 
ditions. In the eastern and southern States 
and the States north of the Ohio River the 
systems of cropping are somewhat similar to 
those of some of the oldei con nines m Europe, 
and theiefore the methods of wheat cultivation 
are similar, except that in the United States 
more modern machinery is usually employed 
In these distikts farming in general is becom¬ 
ing rapidh mole mtensive, and heietofoie much 
more attention lias been paid to nop rotation 
and thorough cultivation than on the large 
wheat farms m the West In rotations with 
wheat, (lover, tnnotln, and otliei forage crops 
are commonly giown, as well as corn, and much 
use is made of manures, including both common 
stable manure and artificial f (utilizers The 
use of aitificial fertih/eis is especially common 
in the eastern and southern States, South Uaio- 
lina piobably making the hugest use of su< li 
fertilizers in proportion to its area of all tin* 
States. The usual fertilize] s applied aic those 
commonly known to lie req lined for wheat, not 
only m this lountiv but in Eui ope, im hiding 
(lncHv potash, sonic form of phosphate, and 
nitrogen m (ombination 

In these districts wheat is sown in the fall, 
and ma\ follow corn, < otton, or some giccn 
inaiime ciop turned undei, or ma\ lie planted 
in giound that lias rested over the summer or 
that lias been summer-tilled While the pr«u - 
tiee is still too (oiiimnn m eastern and southern 
States to sow broadcast, there is c\cn in these 
districts a consideiable use of the dull, whnli 
is increasing eveiv veai. Where wheat follows 
corn it is often planted by tunning a one-horse 
dull between the corn lows There is no culti¬ 
vation of the wheat after seeding m any part 
of the United States, though such opeiataon 
is sometimes practised wutli other small gram 
crops, partieulaily nee In almost all loca¬ 
lities the farmeis have long ago gone beyond 
the use of the old-style implements, such as the 
sickle and cradle, m harvesting, though these 
may yet occasionally be seen. The most common 
machine for harvesting is the self-binder. After 
the gram is bound into sheaves by this machine 
it is then usually put m shocks, and often, 
though not always, stacked a few da\s later. 
It is now lather common in many places to 
thrash wheat direct from the shock After this 
method, howevei, it is known that the quality 
of the wheat is not so good as in cases where 
stacking is practised. 

In the States of the Plains, and particularly 
in the western portions of these States, w r hile 
there has been beretofoie mu eh carelessness in 
wheat cultivation, recently the farmeis have 


learned from force of circumstances that they 
are obliged to use much better methods, because 
of the general lack of rainfall. 'There has de¬ 
veloped, therefore, in recent years a system of 
so-called ‘dry fanning’, wlmli is applicable 
throughout a large portion of the most linpoi- 
tant wheat areas, that is, throughout the Hi eat 
Plains generally and the mtei - mountain and 
Pacific Coast districts The methods of culti¬ 
vation under this system are really little iliflei- 
ent from those that should be employed in the 
eastern States, but, as stated, they have been 
brought to the attention of the farmer w ltli 
greater emphasis because of the fait that they 
are requisite in conserving moistuie. They are, 
therefoie, not so necessary in the eastern States, 
where fairly good crops can be obtained without 
so much attention to the preparation of the soil. 
The pimcqial fcatuie of this method of farming 
is the pinduction of a seedbed that will consei \c 
all the moisture possible that falls The plough¬ 
ing must be dec]>, and should be performed at 
least tlnee to six weeks befoie the time of .seed¬ 
ing \fterwaids then* is constant suiface < ul- 
tivation, chiefly harrowing, but sometimes a 
disk machine is employed when the ground 
becomes a little hardei than usual This stn- 
faee cultivation is usually don* pist aft< 1 lams 
One more cultivation is given just bcfoic plant¬ 
ing, and then the wheat is sown with a dull 
This is the method when wheat follows othn 
(lops Sometimes where the lamfall is e\ 
tieniolv 1 icrlit it is ((minion to piaetise •mninici 
fallowing, oi, mole eonectlv, sunmiei tillage 
In that ease tliei e is no < i op at all on t lie gi ound 
dining the season pieceding the sow mu, of the 
w heat eio]), but the ground is ( ult i \ a,ted t hi nugh- 
out the NUimnei in the inannei pist mentumed 
'riirougliout the ecntial and western distil* Is 
there is so fai almost no use of f<*i t ili/eis, e\* ept 
that occasional!\ afaimei will put on the gi ound 
any suiphis stable manure that In* uiav have 
'Pile giound is usually black clav loam and is, 
of (onise, vei v lull Nev ei tlieless it is pi o- 
bablc tliat leitib/eis will some time In* used 
In these distalets the methods of hai vesting 
and tin ashing are more up-to-date than m the 
(‘astern States, and are concluded on a much 
larger scale. While the self-binding harvester 
is eommonh used, in some places ‘beadeis’ an* 
employed which cut the wheat some distance 
above the giound. As the grain m these in¬ 
stances, however, is at once stacked, the header 
ran be used only in the drier districts, and ev en 
then when the wheat is pretty well ripened In 
the inter-mountain districts and on the Pacific 
Coast a large combined harvester-thiasher is 
commonly used. This machine cuts 7f> to 100 ac 
a day, and the grain is hai vested, thrashed, and 
sacked at the same time It is still moie im¬ 
portant in the use of this machine to harvest 
at the latest date possible, that the gram may 
be thoroughly dry. For this reason milleis 
have made some complaints of these opeiations, 
as the late date of harvesting allows a consider¬ 
able deterioration m the gluten content of the 
gniin. [m a. c] 

Wheat. — Parasitic Fungi. — Rust. 
This widespiead and sei ious disease niav appear 
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any time in Rummer aw an m ange-yellow poxvder 
on the lowei leaves. As the rust pioeeeds up- 
wards the leaves hang down and wither, and 
the plants lose vigour; when the chaffs become 
rusted, the grain is shrivelled and poor. Bust 
is caused bv several species of Puccmui which 
(Idler in minute structural details The life- 
history of Puvcmia yraminis, illustrated in art. 
Fungi, fig 11, is typical * summer rust is due to 
the leaves being coated with uredospores, which 
propagate the disease from plant to plant, the 
dark-brown teleutospores appear about haixest, 
and serve as winter-spores The spondia pio- 
duced from germinating teleutospoies do not in¬ 
fect wheat, but on another host, the Barberry, 
they produce the ivcidium-stage, the wheat being 
mlected by the tecidiospores. Many points ie- 
garding this and othei wdieat rusts aie still oh- 
scme in spite of much nnestigation How the 
fungus passes from one gear’s crop to the next 
is not yet dear. Numerous obsei vat ions indi¬ 
cate that rust oecuis where Baibeny is absent, 
util has it been pioved that teleutospoies < an in 
te< t wheat it is, liowevei, possible that a lit iiinii- 
miwji wheat is infected tioin medospoies in 
autumn An important suggestion advamed by 
Ki llvsson is that an internal gei hi ( k my ooplasm ) 
invades tin* grain and passes into tin* seedling 
Ne'thci spraying nor seed-tieatment lias been 
successful with rust, ami the only wav is to select 
fol i roppmg those varieties which have been 
disci veil in an> locality to lemani mst-free 
deueially tiiese rust - proof xanetles aie pool 
\ udders, hut iceently expel nncnts haxe been 
nude to laise good-eroppmg rust pi oof xaneties 
by li \ hi idi/ation, and i esults max be ex pci ted m 
this duet turn See colour Fi ontispnx e, xol \i, 
and also siu < < edmg se< turn 

F.xit SMt'is, Si inking Smut ok 1»unt— The 
gi.nns become filled xvitli a hhuh mass of spans, 
and the giam-eoat geneially lemams entile exam 
•iftei thieslung. Bunted grains can be distin¬ 
guished by then dirty - hi own colour and swollen 
appeal anei\ and on bruising them the enclosed 
l)Ja< k mass of spores gives off a strong smell like 
put lid hernng. Floui containing hunt letauis 
this smell and is discoloured Bunted wheat is 
not liked hv stock, and if mixed in laige propor 
t ions xxith food may cause poisoning The hfe- 
lnstory of the fungus is described m arts. TlL- 
lktia and Fungi (fig. 10) Loose Smut (r*tilago 
tntici) is distinguished by the giam being de- 
stroved in the held, so that only the blackened 
axis of the ear remains at harvest. See eolom 
Frontispiece, vol xi. 

Treatment —Smut and hunt spores adhere to 
seed-giain and infect seedlings, hence clean seed 
is necessary Seed treatment is regularly carried 
out in some districts, the methods being those de- 
sciibcd in art Baulky—Parasitic Fungi. For 
hunt the copper-sulphate steep is 1 11>. in each 
5 gal xvatei Formalin (1 lb. in 40 to f>0 gal 
water) and hot water aie also recommended. 
\h the grain swells in steeping, allowance for 
this is necessary if seed-drills are used. 

Powdery Mildew. —This oeeuis as greyish 
velvety patches of Erysiphe on the stem and 
lower leaves. It is generally most pronounced 
in a sunless season, and as the crop is usually 


tall when it appears, no treatment has success¬ 
fully checked it [w o s J 

Bust of Wheat in Australia — Theie aie 
special featmes in connection xvitli the rust of 
wheat m Australia that aie xveli worthy of 
being lefened to m any account of tins wide 
spread disease The amount of wheat groxvn in 
the Commonwealth is sufficiently large— being 
approximately (>3,674,329 bus m the season 
1908-9—to make the investigation of this and 
other diseases of great economic importance, 
while the losses caused hv it in seasons favoui- 
able to its development aie veiy seiious. Thus 
in the so-called lusty xcai of 1889 it xvas esti¬ 
mated on lehable data that there xxas a loss of 
between £2,000,000 and £3,000,000 steilmg, and 
every year it is present m the wheat crop to a 
gi eater oi less extent Besides, the ( lunate, gene- 
ially speaking, is not unfavorable to the gi ow th 
of }>arasiti( fungi of this nature, for theie art* 
oxei 1(>() species of i lists recorded loi the island 
(ontment, and one genus (Uroinyeladimn) is 
unupie, inasmuch as it is the only one known 
in xx Inch the hyplue-beai mg teleutospoies aie 
Inane lied neai the apex 

('oiiiing to the 1 lists w Inc h atta< k w heat, tliei e 
aie only two knoxxn lime, x 1 / the Ilia-k Bust 
{Pun unit ()ramun\ Peis) and the Bioxxn Bust 
(P tntnnm , Ki iks ) < uuousL (liough, tin* 

\'<‘i b *x\ Bust (P <fltt nut rum , Ei iks and ileim 
xx huh seems to lx* xeix piex’alent and to cause 
( oiisidei able damage m Butam, does not occur 
in Australia; and if attention lx* confined to 
those lusts onl} xx Inch cause sei mils loss, then 
theie is only one, P </t a aunts, foi tin* othei, 
P tntn ms not pinch and slniv(] the giain 
like the* funnel, and is theiefoie not legal (led 
with luuili eoiuein 

In dealing xvitli Ptucnua y rami ms oi Pla< k 
Bust in Austiaha, the piohleiu is not e\a tl\’ 
sinnlai to that picsented to the Bntisli f.mnei 
I n the til st place, the seasons are so ditfc’ cut that 
a corresponding changi* has been hi ought <ihont 
in the ljfe-historv of tin* fungus Tin* wheat is 
geneialh’ sown in autumn oi tin* beginning of 
xvmtei, xi/: Apnl to June, and it is ready* foi 
harx(‘sting towards the end oi spnng and earlv 
summei, x 1 / Noxembci and Beceinbei The 
eoiistxjuence is that the spores of the rust do 
not undergo a period of icst during the wintci, 
nor aie they exposed to sex ere cold, hut they In* 
doimant dining the summei mouths; so that 
the ‘wintering 1 of the spores is a iim-nomei, 
and is really a ease of 4 summering ’, oi passing 
a period ofiest under genial heat conditions, 
instead of being cold and fiee/mg. The heat 
of summer, hoxvevei, just as effectually lenders 
them inactive as the cold of xx inter. The medo- 
spores oi summei spmes aie killed ott by seveie 
cold, as Enksson found they* lost then capacity' 
for germination during tlie xvinter if exposed to 
the xveathei, hut letamed it to a ecu tain extent if 
kept indoors. In the comparatively mild xvinteis 
of Australia they retain their power of germina¬ 
tion, and the writer has had uicdosnorcs fiom 
lioth species of rust germinating fieelx m water 
during the xx inter months (June to August). 
Tln*y can cithei germinate at once and dnectly 
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infect a wheat plant if it is available, or they 
can act as resting spores foi a time, tiding over 
the sumniei, and leady to infect the next season’s 
growth under the climatic conditions which pre¬ 
vail here Since the so-called sumniei spoie is 
capable of continuing the growth of the parasite 
from season to season, it is piodueed m gieat- 
abundance, a badly rusted field rendering one’s 
elotlies quite red from the mass of spores depo¬ 
sited on them while passing thiough it 

This is one of the hist spe* lal features to be 
noted in the life history of the i list of wheat m 
Austiaha. that the uiedospores ,ue able to tide 
on ei the jieriod between haivest and next year’s 
grow th, and thus th u paiasite peipetu.ites itself. 

The next important distinction is that the. 
teleutospore 01 so-tailed wmtei sj»oie has lost 
its function of using the Ikubeiiv as an inter¬ 
mediate host Teleutospoies aie burned com¬ 
mon!} enough, and are usual]} to be found on 
the stubble of a 1 ust> eiop, but w Inle the uiedo¬ 
spores are foimed in immense numbers and m 
great abundante, the telcutospores aie genoiall} 
not so conspu nous. Afttu a penod of rest they 
are able to germinate, and it was noticed that [ 
this always orcimcd in the spnng, fitun Xep- 
tembei to November If the uiedospores are! 
able to perpetuate the fungus, tin question max ' 
be a>k«*d, What is the use of th* teleutospoie f 
In Mit.im tlit* sporidia fmm the teleutospoi es j 
aie believed to infect the baibenv, and fi«>ml 
the spoies tlnis piodiued to i ea< h the whe.it 
plant, but in Austiaha the teleutospore pi » 
duces no die* t upon tin* lkubenv, n**i upon the 
wheat plant itself, and it seems to be a stag** m 
the life-histoiy of the fungus w hi* h has be* onie 
funetionless and is gi.ulualh dwindling awav 
It is very noticeable in tin* inutliein aieas of 
the ('omnnmw**alth that, this stage i*> not at all 
eoiispn nous, so much so that mam faimeis hav** 
nevei obseived it and aie only familial with 
lied Ivust It forms a striking instance of a rc- 

piodu**tiv«* stag**- of a fungus b«M*oming unn**«**s- 
sarv und«*i changed conditions, and even within 
a limited pel lod tending towards extinction 
At piesent there is onh one way known where¬ 
by the rust fungus survives from year to veni, 
and that is by means of the uiedospores; for 
although it is said that the mycelium may ic- 
main m the seed and give i is<_* t<> tin* fungus on 
the gei munition of thegiam, 01 that an internal 
g«*i m of disease may be inherited fiom the patent 
plant and remain latent in the seed, yet neither 
of these views has been scientifically pioved Tt 
only lemains now to state the meant* which are 
being adopted to combat this disease, which is 
one of the most widely distributed and the most 
destructive to cereals Hundreds of difleient 
varieties of wheat have been tried fiom Europe, 
Asia, Africa, and Ameiiea, blit none of them 
have been permanently successful in resisting 
the rust. The only promising means seem to 
lie m the pioduction of wheats suited to Aus¬ 
tralian conditions by crossing, as has been done 
by the late Mr Earrer, and is now being done 
by Mr Sutton of New South Wales and Mr. 
Pye of Victoria. The parents are being tested 
as to their mst resistance or rust liability, com¬ 
bined with their yielding, milling, stooling, and 


other pioperties winch recommend thorn to the 
faimei. As the result of such tests the} are 
muted togethei, and selections mailt* from such 
crosses. Now that it has been shown that in¬ 
heritance of or immunity from disease obeys 
Mendelian laws, it is hoped that wheats suit***l 
to the difleient wheat-gn wing areas of this 
large continent may be seemed which, while 
fulfilling the fanner’s requirements, will be able 
to resist successfully the lavages of the JJlack 
Rust, /'w nnia gram in is. [n M‘vJ 

j Wheat, Products of*-—The wheat plant 
has been cultivated fiom the very eai licst turns 
foi the giam that it produces This lias foimed 
one of the staple foods of mankind from the 
veiy dawn of agi iculLure, and indeed m some 
I paits of the world the teinis ‘agriculture’ and 
‘pioduction of wheat’ aie still almost s} non} 
mous The woifd’s pioduce of wheat giain is 
almost entirely utilized foi the manufactme of 
fiom (see Elouk), in the course of which pi *» 
cess vailolls b}-pioducts (‘offals’) aie obtained 
which constitute some of the most mipoitant 
feed lngsti ills used upon flu* faun (S»*e I Si: vs. 
Sharps, Eldcr ) The stiaw of th** wheat crop 
is chiefly valu(»d as litter. 

WnhAT (iHAIN —The glam <»i vvhe.it, being 
iie<* from husk, is general I v 11* hei m albmni 
Holds and cai boh}diat.es, and also i.ithti m«uc 
**«if J\ digested, than bai h*\ 01 oats Its < om 
position fliutuat.es * onsid«*iabl\ a**oi*ling t*> 
v.metv, soil, (Innate, and othd f.utois, but i-. 
commonly miu h as follows -- 

]l* 1 I Cllt 

JMoistlllc l.‘> u 

AlhummoitK 1J '» 

Oil 17 

<'nul<* film* ‘J7* 

\sh 1 S 

Soluble <<iil>ohv*liutes, \o (In *hticu*iKc) US ’> 

Tin* albuminoids of xvbeat are collective!} re¬ 
scued to as ‘gluten’, and play an impoitant 
I part in d**tci mining flu* baking qualit} of th** 

, il*>m obtained fiom the giam (see Eloi t k) Th* v 
j appeal to <*onsist mainly of the tw’o albuminoid", 
i glutcmn and gliadin, but otheisan* als*» piesent 
j in small pioportions Wheats grown in con¬ 
tinental climates an* geneially luliei in albu¬ 
minoids than those giown undei the moie 
ecjuable and moist, climatic conditions of this 
eountiy; and this fact lias commonly been re¬ 
garded as the explanation of the superioi baking 
qualities of the* flours prepared fiom the form**i 
class of giam. Recent investigations indicate, 
howevei, that the difference is probably the 
resultant of a variety of factors, and is not so 
simply explicable (see Elour) 

The* carbohydrates of wheat consist almost 
entirely of starch, this being accompanied by 
small amounts of pentosans, dextrims, anil 
sugars. 

The ash of wheat grain, like that of the other 
cereals, is notably rich in phosphoric acid (45 
to 55 per cent) and potash (30 to 35 per cent) 
It contains usually 10 to 15 per rent of mag¬ 
nesia, but only 2 to 4 per cent of lime. 

In general it is only inferior, unmarketable 
wheat (‘tail corn’, sprouted, smutted or other¬ 
wise damaged grain) that is retained upon the 
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farm for feeding purposes Sudi grain is usu¬ 
ally a little licliei in albuminoids and fibie, and 
poorer in carbohydrates, than the saleable sound 
gram. 

Wheat giain is a useful food foi all classes 
of iann amm.ils, but lequires to be used with 
caution since it is liable to cans** digestive dis- 
tui bailees. The lisk is greatest with newly - 
harvested giain, 01 giam that is allected by 
bunt, smut, or similar fungoid attacks Such 
damaged corn can indeed only be used with 
safety attei subjecting to a tlnnough steaming 
01 boiling w*ith watei 

Wheat appears to be mole edit lent foi the 
pioduetion of body substance than of musciilai 
« neigv, and is lienee best suited foi fattening 
animals Wheat is a highly valued food foi 
poult iy , but if used e\< lusivdy or too fn ely may 
cause a falling-oil m egg production, the females 
becoming bloody and going ofl in condition 

WlllAT STKAW Is chiefly Used as llttei, tol 
which pm pose it i> mi pel lot to otliei ceieal 
hti.iws (see LlTThli) I’oi feeding pm poses it 
is commonly legaided as tin* le.ist valuable* of 
stiavvs, being haul in textme and v ei v lull m 
cinch* libn* Like all stiavvs it vanes gieatly 
m c ompoMt ion aceoiding to soil, time of cutting, 
cK.c (see S'ikavv), but tla* data given below may 
s**i’\* as a lough guide 

|M I < C lit 


TNloistun* 1 1 

Mhuininoids .5 

‘ hi !m*i exti.it 1 1 ] 

I'linlc lilue »>7 

Vsli 4 1 

Soluble c.uholivdiate s, \t (li\ chtiemuej tU 


The albuminoids aie onl\ slightlv digestible, 
whilst the* < ai boby diatc‘s and tibie an* com¬ 
monly digested by cattle to the extent of about 
10 to 50 i>ei* cent If used as food, wheat straw 
should onlv be given to cattle and slice*]), and 
to them onlv m model ate amounts [c e ] 

Wheat, Statistics of. — \\ heat, as the 
bieade*oin of so huge a section of the Caucasian 
iaee, has attracted more statistical emplo y* than 
anv other agi icultural pioduet Only the merest 
summaiv of the available figures of the aiea, 
pioduetion, trade movements, and puces of tins 
ceieal can find a place lieie The student in 
seal eh of details must consult the numerous 
othcial returns and technical publications. In 
one oi other of both hemispheres of the world 
wheat now* oei upies w*cll over 240,000,000 ac ; 
find the* crop of a single veai, grown undei the 
most diverse climatic conditions and undei very 
ditleient systems of farming, supplies an aggie- 
gate of more than 430,000,000 qi , of which quite 
a sixth pait is produced for consumption in other 
eoimtnes than those where the grain is reaped. 

Tin ee great States—the .Russian Empire, the 
United States of America, and the various sec¬ 
tions of the British Empire—account for well- 
nigh two-thirds of the world’s wheat lands. 
India furnishes the largest surface of the Bri¬ 
tish quota But there, and in Australia, the 
yield falls below 12 bus. to the acre in the one 
ease and below 10 in the other, while similarly 
small y lelds are common in Russia and in 
Argentina, both countries whence large exports 
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are nevertheless drawn Even in the United 
States, as a whole, 13\ bus on an acreage of 
47,000,000 ac. have baldly been icached on the 
average of the la^t live* yeais In Canada, when* 
recent huge extensions m the Noith-vvest hav* 
carried tin* total acieage beyond .9,000,000 ae, 
much bettej rates of pioduetion are reported. 
With these results, however, 32 bus. per acre 
of the United Kingdom compare* favourably, 
while the thiee small European States vvheic* 
the wheat yield slightly* exceeds our own have 
only insignificant are.is, even when compared 
to the 1 ,857,000 ac winch the most recent sta 
tistics show au still grown in this country 

Even within oui own islands the local yield of 
■wheat vanes considerably A ten yeais' average 
of only 22 or 23 bus is found in pait^ of 
Wales, v\hde on the small aicas of some Scot¬ 
tish counties 10 1 uis is exceeded, and even 
4(J bus leached in Midlothian, and the reduc¬ 
tion of wheat areas m (Beat Britain tends to 
raise* the level of the annual pioduetion. This 
leduction of the surface undei wheat at h >me, 
which lias brought oui ac le.ige of ov ei 3,000,000 
ac m 1880 dovv n to well uudci 2,000,000 ac , has 
been the prominent feat me of lecent ague ul 
tural changes, and must be asciibed to the 
loweied puces hi ought about bv the develop¬ 
ment of new wheat hinds , broad and the 
lemaik.ible reduction m the* cost of tiunspent 
\n avnage h*vel of above* 50,s* ]>ei tji was 
maintained ovei long peiiods up to 1874 l ]i 
to 1884 a ten veals’ aveiage stil 1 gave 45.s, whih* 
tin* nc*\t (lrccnmal pei iod averaged little ovci 
3o.s, and a minimum of 22.s 10c/ per qi w.is 
reached m 1894 Indeed .is muJi as 30a was 
only twice recorded up to 1907 Since then 
lnghei value's have i ideal, and 3(>a 11c/ was 

leached in 1909, followed by* a lecoveiv m the* 
ac reage sow n fi oui the* low est lev c*l of 1,400,< )00 ac 
ie])orted in 1904 

Only tvviec* in lecent years has the* home pio- 
duc turn leached oi exceeded (>4,000,000 Inis , and 
our ]>o])ulation of 45,000,000 now derives neatly 
foul-fifths of its breadeoi n fiom oveisea souices 
The home crop of 1909 has bc*en put at 23 ]>c*r 
cent of the whole, while anothei 31 pei ccmt 
came from British Possessions, and 4(1 pel cent 
flow foreign States The sources of supplv 
have, howevei, v*aned gieatly*. In 1881-90 the 
T T nited States were furnishing one-half of our 
annual imports, while anothei fourth was pio- 
vided by Russia and India collectively. Within 
the pirsent centur \ T the quota of the United 
Statc*s has declined both absolutely* and i da¬ 
tively* Russia and India, with wide annual 
fluctuations, send lathei more than twenty years 
ago, while the ldative giovvth in oui impoits 
must he ei edited to the newer class of ex¬ 
porters, Argentina and Canada — the former 
sending us, ovei the last three years, an annual 
average of 27,000,000 cwt, and the latter of 
little under 18,000,000 cw*t. Recent enquiries 
indicate no room for appiehension that the areas 
now or soon to be available for the growth of 
wheat will not amply suffice for the wheat-eating 
populations of the world. [p. g. c.] 

Whey. —By curdling milk with rennet, it is 
split u]> into curd and wdiey, the constituent of 
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the milk on which the rennet at ts is tlie casein, 
from which is formed the insoluble curd and ;i 
soluble whey protein. The cuid can ies down 
the greater part of the fat globules, and care¬ 
fully prepared whey contains but small quan¬ 
tities of fat. 

Practically whey, a semi-opaque yellowish 
liquid, is always the b)-product of cheesemak¬ 
ing. When quite fresh it is ahvavs less acid to 
phenolphthalem than the milk from which it. 
was prepared; but as the milk is always warmed 
to a temperature fa\ouiable to the action of 
lennet, at which tempeiature micro-organisms 
aie also active, the development of lactic acid 
proceeds w’itli fair rapidity, and wdien the whey 
is drawui the acidity is about the same as that of 
the milk, and it gradually increases oil standing. 

The aveiage composition of who} is 


Watei 

!*3 2(» 

Fat 

0 25 

Milk Migai 

5 00 

rrcteiiih 

0 112 

Mineral matin 

0 57 


The calcium and phosphates of the milk are 
laigeh lemoved in the curd, and only about 
one-third of the total of these constituents 
appear in the whey; practically the whole of 
the other mineral constituents me, however, 
present, together wuth those (chiefly sodium 
chloride*) added with the rennet 

The wdio} piotein split- off by the action of 
lennet from the casein contains a much siindlci 
pei centago of nit ingen than the* proteins of milk, 
this being only Ki 25 pei cent, u< cm ding to 
Hammeisten, as against. 15 7 pei cent foi the 
milk piotems. Estimations of the* pi atoms m 
whev hv multiplying the liitiogen bv the usual 
factoi gi\e results below the truth fiom this 
cause The whole of the albumin piesent in 
the milk is contained m the whev. 

On acidifying whev a veiv fine precipitate is 
formed, and on boiling the acidified whey a 
considerable amount of coagulated albumin is 
thrown down Sweet whey on heating Melds 
a ‘skin 5 like that formed on heated milk, and a 
soft precipitate of albumin is formed. 

The chief uses of whew lie* m the feeding of 
pigs, and in the manufacture of milk sugai. it 
is readily seen from tlie composition that if the* 
fat or proteins are removed a solution contain¬ 
ing but little except milk sugar and some mine- 
lal matter is obtained, and on boiling this down, 
the comparatively insoluble sugar crystallizes 
out. 

Whey is also given as a diet for invalids, 
especially in diseases of the lungs, and in cldo- | 
rosis or amcmia. It is probably of use m these | 
diseases partly because it is very easily digested, 
partly because it has a slight diuretic effect, but 
pnncipally because it contains all the enzymes 
and wtal constituents of tlie milk together with 
much of those added in the rennet. Jt is also 
used as a food for children, seldom alone, but 
generally mixed with cream for very young 
infants, and milk, cream, and sugar as they 
grow older; for infant feeding its employment 
is more as a diluent for curd than foi its special 
properties. fn n. u ] 
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| Whin, Gorse, or Furze (Hex curofurH*). 
—Gorse (nat. old Leguminosa*)oceuis naturally 
on poor mountain stony land, and if allowed, 
soon establishes itself on thin, dry, or heathy 
soils. In most paits of the country, gorse is 
i regarded as entirely undesirable, and even w here 
1 it oceuis abundantly in waste places no attempt 
! is made to utilize it as food. 

I In a few parts of the country, howevei, not- 
| ably in some parts of Wales, for instance in 
| South (-arnai vonshire, Merioncthshiie, IVm- 
; brokeshne, and the lull districts of (’aimarthen 
shire, and in some localities in Ireland, not onl> 

! is advantage taken of the gorse growing natu- 
1 rally on the adjoining mountain slopes, hut in 
many cases it is cultivated and regarded as a 
valuable and almost indispensable crop 
I Cultivation of Gorse.--T hough occasionally 
found on the better c lasses of land, gorse is moio 
commonly giown and is more permanent on 
1 poor soils, where it suffeis less fiom the coin- 
j petition of grass and otliei weeds, which, aftei 
a few yeais, weaken it and cause it to become 
patchy on fail ly good land. In any ease the soil 
must be natuially well drained, a wet <la\ sub¬ 
soil being \eiy liijuimus to the eiop Mention 
max be made oi the common practice in the 
coal distncts of South Wales of sowing the 
oldei and slight!} w outlined sjxul heaps with 
gorse, gcneinll} without anv mammal tic.it- 
mc’iit be\ond a topdiessmg of compost attei the 
clop is established W r hen sow-ii on good agn- 
c nit ui al soils the goi.se is seeded down like 
glass, along with a coin ciop, usual!\ oats, .it 
the* late of 25 to M5 lb pel aeie The plants 
come up \cm \ thick!}, and do not assume the 
! bushy and woo<l\ <haia<*ter usualh seen when 
I glowing wild The lust cutting is geneialh 
! taken two }eais aft(*i the coin has bec*n hai 
tested, but ma\ be made a }ear c*ai!it*i r I'h<* 

■ ei op is afterwaids usual!} cut. eveiy twm cat s, so 
that a common pi act ice is to have two pieces of 
goiseland, which an* leaped alternate!} .Some¬ 
times the < i <»j > is i ut every year, but this weakens 
the* plants and they often soon die out On 
i good land, aftei about, ton or twelve* yea is the 
gorse sulh is fiom the competition of grass and 
, other w'eeds and becomes patch} In such ease.*- 
j it is ploughed up, the land is put thiough a 
course of ciopping and seeded down again, 
exactly as glass would he treated in the same* 
districts, though when breaking the land up, 
some of the* strongei loots may have to he dug 
out by hand On pooler mountain sods the 
crop is mcne permanent, and is seldom Inoken 
u P-_ 

Gohse as Food— The crop is usuallv cut 
w'itli a hook or slasher, though wdien reaped 
every year a scythe* is sufficient Cuttings 
generally begin about November and continue 
through the wuliter It is not advisable to cut 
more than a two days’ supply at once, as goise 
icaddy ferments and deteriorates on keeping 
It is used in various ways, eg. m some distuets 
as a substitute for bay or straw, and is fed 
mixed with roots, in others it takes the place 
of roots uid is mixed with hay. Methods of 
meparation also vary in different districts: in 
some it is simply chaffed wuth a strong oidi- 
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naiy chaff-cuttei ; though more commonly a tic ally non-existent, as will he seen when it is 
much stronger type of chaffer is used, having mentioned that Coomassie, who twice won the 
knives set tangential!} 7 in a drum slightly sinnlai YVateiloo (’up, scaled 44 lb., whilst Ploughing, 
to those of an ordinary turnip cutter. In many a famous Whippet, weighed 4 2 lb. when in tiain- 
districts the gorse is not only cliaffed, but is mg Tin* supporter of dog-racing, howexei, 
also bruised in a special machine. When to lie have got o\ei the difficulty lesultmg fmm tin- 
fed along with hay chaff, the two are often diifeience in weights by adopting the handicap 
mixed and allowed to feiment together foi about prim iple, under which the bigger dogs, as well 
twelve houis before using, but m any case the as those winch have pioved themsehes to be 
gorse should not fie chaffed or bruised long speedy on previous occasions, aie made to gi\e 
before it is required, as it loses its aroma and the otlieis starts. The Whippet is lather a deli 
becomes less palatable. cate dog, tins being doubtless a result of the 

(base is only fed to adult stock, pinieipalh coddling the most xaluahle specimens lane re- 
horses and dairy cow's, winch, when accustomed ceived whilst m tiamnig and as th<*se of couisc*. 
to it, become very fond of it, 

•iiici clean up readily even most 
<4 tin- woody parts. Then- 
can be no doubt that stock 
do well on it, and the popu- 
lai estimate of its -cable is 
that it is quite equal to ha\ , 
some faimeis c\en piefei it 
to ha\, pai ticulai ly for milk¬ 
ing tows The quantity fed 
>cr animal vanes veiy much, 
mt at least one feed a da\ 
of it is given, and fiom about 
10 to ii. r > lb daily would ie 
pi (-sent a\eiage limits 

When a tenant leaxos his 
fax in the goise is \allied like 
othei crops, the amount 
awaidcd being fixed by the 
regwlantc of the plant, the 
time it has been clown, and 
wbetliei lead} for immediate 
i utting or not 

Without making « \tia\a- 
nant < laims for the ciop, 
tlieie (ail lie no doubt that, N'hipjttt 

at any rate m lough moun¬ 
tain (iistmts. its cultivation could be \er\ pio- ba\c been bud fiom then descendants ba\e as 

fitablx extended. pui tlculai lv whcie it is desued a mattei of eouise become less robust in (on¬ 
to keep a licac \ sto< k through w mtei stitution [v s] 

[k o w] Whistling:, a nei vous .itlection of horses 

Whinstone, a popular term foi the dark See L’oauino lnd Whistunci 
(i\stalline igneous i o( ks that eiopout asdxkes White Clover. See (’i overs 

oi* rugged surfaces among othei more ti actable White Crops, a pio\ liicialism for ceieal 

matei nils. Thc-ir resistance to weathering, and ciops Sec Oats, Barley, Byi*, and Wheat 
then appealancc in consequence as knobs and White Currants.- These «ue merely colour 
bosses abo\e tin- general le\cl of the country, \aiieties of the lied Currant, and toe same 
causes them to be gixen oxei to 4 whins' (fm/.e) treatment suits them. Tiansparent White is 
oi heathc-i Vei} often, howe\ei, they furnish a good variety. Sec Rkt> Currants. 

the best of roacbinetals (see art Basalt), espe- White English Terrier.- It is a i egret- 

cially when thc-y aie of the dolentic type, that table lact that this very beautiful variety of dog 
is, intermediate in giain between dionte and has become practically extinct, and as the tastes 
basalt. [o a. J. c ] of the admirers of fane} dogs nowadays appear 

Whippet.— In many parts of the country to urn entirely in the direction of foreign breeds, 

tbe Whipj)c*t, or Snap dog as he is sometimes there does not seem to be any prospect of the 
< ailed, is the most highly prized of all the vane- White English Terrier being resuscitated At 
tics of dogs The reason of this is, that he is the same time it must be admitted that the 
utilized for the sport of dog-racing, which pos- variety served no particularly useful purpose, 
sesses a strong hold upon the feelings of many as it was not conspicuous for its coinage or 
people m the northern mining districts. In resolution in attacking vermin, and nianv speci- 
general appearance the Whippet exactly re- mens were inclined to be snappish in their tem- 
sembles a greyhound, but the former is, as a pors, which reduced their value as companion- 
rule, a very much smaller dog; though the divi- able dogs. It is a rather curious fact too that 
sion line that exists between a heavy-weight quite a fair percentage of the best-looking White 
Whippet and a light-weight greyhound is prac- English Terriers of the past were more or less 
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afflicted l»y deafness, whnh was attributed b\ 
some people to the results of mopping their 
ears and by otheis to then white <oloui The 
latter reasoning will, however, find few adhei- 
cnts, though it is a strange coincidence that 
show' Hull Teniers, whidi aie also white, aie 
often hard of healing, it not absolutely deaf 
As lcgards the shape and make of the White 
English Tomer, it may be observed that he is 
an exact replica of the Black-and-Tan Tcinei, 
the description of which iuav be loieiied to foi 
infol mation on the subject [\. s J 

White Mustard. See Mustvud ('nor 
White Scottish Terrier.— Although the 
white colour occasionally occurs m the liaid- 
liancd Scottish Tcrrioi, of late years a gie.it 
deal of suppoit has been accorded to the Hos- 
ncatli or West, of Scotland vanctv, yyluch un- 
doubtedlv IS vei y < loscly allied to the til st- 
mentioned bleed The diffeicm e in colour is 
in fact the mam distinction tliat exists between 
them, the points of dissimilarity in shape and 
size being practically non-existent As ma\ be 
supposed, the West of S< otlaiid breed is a valu- 
able vermin dog, being possessed of courage, a 
fine hunting capacity, and the non constitution 
which is so chaiactei istic of all the vanetms of 
Scottish vyoikmg tuneis It may be suggested 
also tliat the y\hite eoloui is an advantage to 
a dog that is called upon to do its \yoih undri- 
ground, as it lenders the animal easily distin¬ 
guishable fiom suiioundmg objects, whnh m 
tlie ease of ternels which ale hiintuig badgeis 
01 foxes is a great jioint to be eoiisidcitd \s 
in the ease of tin* haid-haiied Scottish Tunei, 
the possession of a 1 rally h.nsh weatliei i existing 
jacket is a point in connection yyith this bleed 
the importance of which cannot be exaggerated, 
and hence it is a gieat mistake cm the pait of 
those who breed these dogs to coddle 01 jianijXT 
them in any way If this is done the tcxtuie 
of the coat is certain to become softer and the 
constitution weakened, yyhdst if they aie de¬ 
graded to the ley el of household pets these 
terriers are apt to lose* their eapaeitv foi work, 
and to aecjune a disposition to fiaterm/e y\ ith 
strangers which is wholly opposed to their 
nature, the Scottish Terrici being essentially 
opposed to anything of the kind [v s] 

White Scour, a persistent evacuation of 
almost colourless and Hind fares, differing from 
ordinary dianhcea m its oiigm and continuance 
as well as consistence and odoui, and leading to 
wasting amemia and death, and often compli¬ 
cated by swelling and inflammation of the joints. 
The losses among dairy farmers in Iieland from 
this cause had become so serious at the end of 
the last century, that the Government of the day 
called in the services of Professor Nocaid to in¬ 
vestigate the malady, lie established the fact 
that white scour in calves was due to a specific 
infectious organism, and further demonstrated 
by experiment that joint ill in young ci eaturns 
is due to the same maleficent pasteurella These 
disease germs gain access to the body through 
the open navel string or umbilical cord, which 
only becomes resistant when dried off m the 
usual way. The danger period is from the 
moment of birth until this has taken place. 


The oigamsm h\e>. m the littei, and infects 
buildings and, to a lesser extent, the land upon 
wliuh calves have been ieared In some cases 
the calf no sooner recovers from tin* scour than 
he is attacked m the joints, and in otliei s a cough 
supervenes, and inflammation of a low cioupoiis 
(haiaetei ending m consolidation 01 so-railed 
hepatization of the lungs, and death of the 
emaciated animal This malady should be dis¬ 
tinguished fiom diairluca 01 scorning fiom in¬ 
digestion and unsuitable food, oveidnving and 
flight, exposure and long fasting on slnpboaid 
and 111 rail yy ay tun ks, but the same (kiss of as 
tiingent remedies may be employ cd (see Scon ) 
Some benefit appeals to be dciived fiom the 
administiatioii of diam doses of pci mangan.it* 
of potash in the first instance, 01 10 to ^0 diops 
of taiboln acid in milk, but the chief com n n of 
the bieedei should he to pi event tin* disease 
I)iredly the animal is bom, the navel and the 
skin immediately ad|ae<nt should be anointed 
w ith cai bolized oil, and t lit* umbilual t or d tight Iy 
tied about - in 01 less fiom the belly Tin 
told itself should have .m apple at ion that i" 
at om e an antiseptic 01 gei in pieventei, and 
a duel, to entourage tlit* pnucsx of witheimg 
of the tissues A veiv efleitual ajipln at ion i-. 
that of salicylate collodion Solutions «>1 p< i 
( ldoiide of im*i<uiy in methylated sj h i it (I ni 
lOOO) also hav e the desn ed eflect It |im< <ai- 
bolu acid is used, <aie must be t.ik< 1 1 to t<>u< I) 
only the navel stmig itself, and avoid sjikishmu 
the skin It is impm taut to ke(*|i the llooi s and 
bedding < lean, ami to disinfec t all plates when* 
infected animals have been kept. [n n | 

Whitethroat (St/fria cnmwi) T'his small 
Waiblei is widely distiibnted through Bntain 
fiom Ajuil to Septembei, frequenting hedges 
and bushes Tlie uppei pait of the head and 
body aie giey, the wings blown, and the undei 
ji.uts v\lut(*, v\ith white outer featheis to the 
tail The nest is built m eailv Max, and is 
situated not fai fiom the giound in a hush 
The five eggs are ven variable m colmu, but 
commonly gieenisli with pile blown s])ots Al- 
tliough the food paitlv consists of insects, »>n 
which the young aie fed, this sprues, like iK 
nrai iclative the blackcap, is fond of various 
kinds of flint, and the fruit grower is justified 
in keeping down its minibus [i ha i> ] 

Whitewash, or Limewash, IS the name 
given to a prepaiation of ipucklnne and water 
which is laigely used as a diessing for the walls 
of houses m order to preserve them from the 
disintegiating action of the w'cather, as well as 
to keep up a good appearance*. The quicklime 
is mixed with sufficient water to give a liquid 
of a thick, cream \ consistency, winch will adhere 
readily to the walls when applied. If too little 
lime be list'd, the wash has a tendency to run 
and does not give a good (over, while if too 
much, too thick a layei is formed on the walls, 
and it readily falls off under the action of heat, 
frost, &c. Karin buildings should be white¬ 
washed once every year, preferably in late spring 
or early summer, so that they may be looking 
then best during the summer months Besides, 
if delayed till autumn, frost may split off the 
layei of lime before it has become firmly set. 
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The wash must always lx* used in a fresh condi¬ 
tion, othei wise its covering powers wull he much 
diminished In some cases a certain amount of 
‘copperas’ 01 sulphate of iron is added, and this 
gives to the walls a brownish-yellow coloration, 
which is pieferred by some people. The othei 
impoitant use* of whitewash is as a disinfect¬ 
ing agent in stables, byies, loose boxes, cattle 
sheds, auction maits, Ac ; and m this ease also 
it must be pi eparecl afiesb on each occasion. 
The intei 101 of all faun buildings should be 
thoioughh whitewashed twice a year, m spiing 
and m autumn, and m auction marts much 
ofteiiei is i(‘(pined. In cases when* infectious 
disc‘«isc*s liavc* occurred, it is advisable to add 
to the wash a small piopmtion of caibohc acid, 

( bmlv’s lluid, bleat lung powdei, paiafhn, 01 othei 
disinfec taut, in order to increase its cleansing 
piopoitics, as it has been found that oidin.uy 
limc'wash will not destioy any bactenal spoic‘s 
which mav be piesent The* whitc*wasli may 
c ithci be applied bv means of band blushes, 01 
by a spec ial limewaslnng machine. The latter 
is speciallv useful wlieic the mam object is to' 
disinfes t the pienuses, and wheie the woik l <_*- 
(pines to be done f i eepient ly , as in auction 
marts See ait Limkwamiinc. Mac iiink 

hM 

Whitsunday, the hist of the Scotch legal 
tenn days, is, stnctly speaking, the fiftieth day 
aftc i Easter, luit, in Scotland, is always held on 
the lath day of May. if a lawful day foi busi¬ 
ness See imdei I>ais, llnwov u, 

Ti.iims. [ n n ] 

Whortleberry. See ait Biliihuiy 

Wicklow Sheep. - The light c lass of active 
lull sheep w Inc h aic kept on most of the up-]\ mg 
fauns m Do Wic kh»w have come to be lcfcncd 
loin tbe Dublin niaiket and m the neighboui- 
uig counties as Wicklow oi Wicklow Mountain 
slice*]) Apait tiom then suitability to the diai- 
.»e tei of the glazing and the exposed situation of 
the holdings on which they aie produced, as well 
as the handv caicass weights they pi ovule for the 
but* her w hen fattened ntl, then* is no distinc tive 
bleed c liaiac tei istie they can be said to possess 
V\ hatcvei tin* foundation stock may have heen 
— and these weie likely’ a small liaidy type of 
mountain owes the Wicklow slice}), as now met 
with, shows a stiong piedoimnanee of (’heviot 
breeding To si slight extent ev idenees of Bol¬ 
der Leu ester crossing may also be* not u cable, but 
it has been mainly tinougli the mtioduetion of 
(’hevlot hi ood that the pi esent Wicklow Mountain 
sheep has been piocluced Impiovcment m qua¬ 
lity and eon foi mat ion has heen attained through 
the use of (Tie\lot rams; so much so that there 
aie many points of resemblance between the best 
specimens of the Wicklow sheep and the bleed 
to wine h they are so closely’ ielated. As a rule, 
howcvei, the leal Cheviot is smaller m the body, 
shorten in the leg, and finei m the bone, carries 
bet tei sprung libs with shorter and closer wool, 
and is if anything haulier and more active than 
the i(‘sultant cross, on the othei hand, the Wick¬ 
low slieej) are better sticklers, and partly foi this 
ieason, and partly on account of their gicatei J 
size and scope, aie better adapted for the pio- 
duction of market lambs, for winch pm pose they’ 


aie pi inc lpally hied The quality of Wicklow 
mutton is excellent, and finds much favoui both 
with hutcheis and cousumeis the fornici }de¬ 
fer sheep of a light can ass weight which at the 
| same time throw a small pm outage of offal and 
| furnish convenient-sized joints, the taste of the 
| Jattei in mutton tends moie tow aids evenness 
I and flavour of the fleshing, hence; it is not sui- 
i piising to find that the Wicklow vveddei mutton 
! wmies tin* highest weekly cpiotation in the 
Dublin maiket 

1 The hugest sales of Wi< klovv Mountain slice}) 
take* place m the autumn months at the fans of 
Bathsallagh, Baltmglass, Round wood, Tmahtly, 
and Blessmgton. The owes aie hugely bought by 
lowland giazieis ui tin* neigh beau mg counties, 
who cioss them jdofit.ibly with Shi op, Ronici 
Ecu estei, Line oln, and Oxfoid Down ranis All 
these (losses do icmaikabh well, but it is the 
general vn w that best icsultsaie obtained fj*om 
the use of the Bordei Leicestei tain Sin h Wick¬ 
low (*wes may be bought, accoidmg to quality, 
at piues which lange fiom 24.s to 35.s Dui ing 
•Julv and August a laige number of weddeis an* 
bought .it Do. Wicklow fails by giazieis fiom 
othei counties at lates lunging fiom 27s to 35# 
These aie usually’kc*})t ovei winter on in h sliel- 
teied lauds, and with a little hand feeding aie 
disposed of in feluuan when <ht*v fetch tiom 
50# to 55# if siithc lently finished tea thebutchei. 
The usual piofit < \pec ted by gia/nisfoi winter¬ 
ing is i 1 pel head 

Of late yeais < oiisideiable mqdovemcnt lias 
been made in tin* quality of V’icklow sheep, 
and with a constant home demand for finished 
mutton as well as an annual demand feu bleed¬ 
ing ewes and stoic weddeis, the prospects of 
the* Wicklow Mountain slice}) appeal unusually 
bi lght [o w ii n ] * 

Wild Ass. See Ass, Kianc, 

Wild Birds Protection Acts. These 
Acts, so fai as now m fence, aie the* Act of 1880 
(111 4 4 Yu e 35) and the* amending Acts of 

1881 (44 ck 45 Vic c 51), 18!) 4 (57 ck 58 Vic 
c -24), 1002 (2 Ed VII, c (5), and 1004 (4 Ed VI I, 
c 4) 

ruder section 3 of the \ct of 1880 a close 
tune is piovided for all wild buds fiom 1st 
Man li to 1st August Any poison w’ho destrovs 
or takes, oi attcrn})ls to destiny oi take*, wild 
birds betw’een those dates, oi who, utter 15th 
Maich, exposes foi sale oi is m possession of 
birds leeently taken, mav be smnmai ily pio- 
j scented befoie the Sheiifj, who may impose a 
penalty’ of £\ for each bud and costs, m the 
event of the bud being anv of the following, 

J namely” American cjuail, auk, avocet, bce-eatci, 
bit tel n, bonxie, col in, (’ornish chough, coulter- 
lieb. cuckoo, cm lew, diver, dotterel, elunbud, 
dunlin, eider duck, fern owl, lulinai gannet, 
goatsucker, godwut, goldfinch, glebe*, green- 
shank, guillemot, gull (except black-backed gull), 
hoopoe, kingfishei, kittiwake, ki]>w mg, loon, 
mallard, inairot, merganser, murre*, night-hawk, 
nightingale*, night-jai,oi k>Ic*, ow I, ox bud, e»y stei - 
catcher, peewit, peti el, ])halai opc*, i»Jovc*i, ]>lov ei s 
page, pnchaid, }mthn, })tui(*, laznibill, j'edsliank, 
i eeve oi ruff, l ollei, sandei ling, sandpiper, scout, 
scalaik, seamew’, sea-panot, sea-swallow, shcai - 
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water, sheldrake, shoveller, skua, smew, snipe, 
solan goose, spoonbill, stint, stone curlew, stone- 
hatch, summer snipe, tarrock, teal, tern, tlnek- 
knee, tvstey, wliaup, whimbrel, widgeon, wild 
duck, willock, woodcock, woodpecker (sect. 3, 
and Schedule to the 1880 Act), and also laiks 
(sect. 52, Act 1881) and any other bud the Secre- 
tai y of State may dcclatc to be included in the 
Schedule of the Vet 1880, with respect to any 
district, on the application of the (Vanity Coun¬ 
cil for that distuct (sect 3, Act 1894) The 
penalty foi all other buds is a lepiimand and 
costs for tin* fiist cliente, and 5s a bud and 
costs theieaftei (sect 3, Act 1880) 

The close tunc* may be extended for any dis- 
11 let, oi the taking of eggs of any specified 
species, or of any species whatevei, mav be pio- 
hibited by the Secietaiy for Scotland on the 
application of any County Council An Ordei 
by the Secretary for Scotland must be advei- 
tisell m the local nevspapeis and In ti\mg 
notices in public places 

Liability may be escaped for exposing a bird 
foi sale aftei 15th March bv pioving th.it the 
killing of the bird was lawful at the time when 
it was killed, or that it was killed in a place to 
which the restriction does not apply 

An offender may be mpiired by any person 
to give his name and addiess, and if lie l of uses, 
or gives a false name oi address, he may be sub¬ 
jected in an additional penalty of 10* 

lender the Act of 190:2, where any pel son is 
conyleted of an offence, the <’ 0111 1 may not only 
impose penalties, but may also 01 del any wild 
bud, or wild bud’s egg, in respet t of which the 
ollence w T as committed, to he foi felted, 01 dis¬ 
posed of as they may think tit 

Under the Act of 1901, any peison who on 
any tiee, pole, 01 can n of stones or eaith, shall 
affix, place, or set any spnng trap, gin, 01 other 
similar instrument calculated to cause bodily 
injury to any wild bud mining 111 contact theie- 
witli, and every person y\ ho know inglv per nuts, 
suffers, or causes any such trap, (Ac, to lie so 
affixed, &e, may be liable on summaiy convic¬ 
tion to a penalty not exceeding 10*, and foi 
a second offence, not exceeding £”> [1 <’ ] 

Wild Carrot {Daunts Da/ota) is a biennial 
weed belonging to the nat ord Lmbellifer;e 
It is common on dry calcaieous soils, on arable 
and on grass land, on roadsides, on grassy banks, j 
and on seashores. This is the parent of our 
< ultivated eariot; and although its loot is quite 
haul, three or four generations of caieful culti¬ 
vation suffice to make it tender and eatable, as 
Vilmoim has shown Flowering occurs from 
June to August When in fruit the plant is 
easily lecognized by the hollow umbel, sub¬ 
tended by divided bracts (puniatifid involucre). 

Sheep readily browse Wild Carrot, accord¬ 
ingly, in pastures where the weed is trouble¬ 
some, the sheep should be put on to keep it 
down To prevent spread, the plants should 
be spudded 01 cut before flowering 

[a. v m‘a ] 

Wild Ducks. See Mallard , Duck 
Wild Goose. —Geese are combined with 
the Swans, Ducks, and Meiganseis to form the I 
family Anatidie. The wild geese that frequent 


the British Isles are divided by fowlers into ‘Grey’ 
geese and ‘Black’ geese. The Grey Geese com- 
puse four species (1) The Grey-lag Goose (J user 
nnweus), which is considered to be the principal 
source from which domestic geese spiung The 
Giey-lag Goose used to nest regularly 111 the 
fen district, but, like so many other birds, w r as 
(linen out by the drainage of that country, and 
now bleeds only in the north of Scotland , 111 
the rest of Great Britain it is a laie bud (2) 
The White-fronted Goose {Anser albifrons) is a 
winter visitoi only It is met with most fie- 
quenth in the south and south-west of England, 
while 111 lieland it is the commonest of all the 

< *1 (*) Geese (3) The Bean Goose (A niter set/ctum ), 
and (4) the Fink-footed (-loose (Ja.se/’ brachi/- 
ihi/nchus), aie both faulty mmiuoti ( old-weathei 
Msitois to 0111 (oasts, the lattei species being 
partieulaih abundant on tin* East coast The 
lil.uk Geese compnse the two species called the 
Bei nacle Goose {Jlermclu lntcopsis)',u\t\ the Blent 
Goose (/icnucla brenta) Tin* Beina<le Goose is 
aw intei wsitoi, more «oinmon on the West. than 
on the East coast The Blent Goose is tin* most 
abundant of all the geese that visit this miintn, 
though like its congcneis it only comes foi the 
coldei months of the yeai 

The (basing of wuld geese, although pioveibi- 
allv difficult, is earned on both with shouldet- 
gun and punt-gun T 11 the c-asc* of tin* limit 
Goose, w'hich iaiely w'anders inland, the punt 
gun otlc*i s the easiest method of approach. Bunt - 
gunning foi Giev Geese is often pursued at night, 
shots being files! at landom into the midst of the 
buds, w 1 11 ( h aie collectc*d the follow mg moi mug, 
but the method is cruel and unsportsmanlike. 
With tin* shouldei -gun, Grey Geese may be* 

! wax laid on then flights to and fioni the feed¬ 
ing giounds, but dimng is genet ally the most 
successful method if driving be adopted, it 
should be lemembeied that the buds on using 
ahvays fly against the wind [11 s it k] 

Wild White Cattle. —The wild white 

< attic of Gieat Bntain at tin* beginning of tin* 
520th centuiy weie ieprc*sented by fom wild 
lemnants of some* tlmtv lieids mentioned his- 
toi ically by »Stoiei 111 The Wild White rattle 
of Great Britain (1879) These lemnants aie 
severally preserved at (1) ('hillingham Paik, 
N 01 thumberland, where about seventy animals 
live absolutely 111 a state of natme, (2) Cadznw 
Paik, Hamilton, whole the* held numbers over 

j sixty, and where*, to restoie decreasing vigour 
j from intense inbreeding, bulls fiom Chilling- 
I liam, Vuynol, and Dimphey have been beiiefi- 
! cially used— the time of breeding also being con¬ 
trolled, as it is likewise 111 the remaining two 
herds, (3) Vaynol Park, North Wales, where 
the remnant (numboi mg about forty) of another 
Scotch herd originally from Blair-Atlioll, but 
fortified by the introduction of West Highland 
blood—was taken in 1872 by G. W. Duff Ashton- 
Smith, and (4) Chart ley Park, Ktaffbrdsluie, 
where, till 1905 (when the establishment was 
sold to Colonel Congreve), the finest herd 111 
point of size and weight had existed, 111 the 
possession of the Lord Feirers, for over six and 
a half centuries A bull and a cow, excellent 
specimens, were left at Chartley. Only three of 
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the remainder, which met with an accident by tional importation of new Mood into all lmt tlie 
hie on the railway, along with a (’hartley- Va>- Clullingham lierd. The change of the Hamilton 
nol bull from the London Zoological Gardens, herd fiom a polled to a homed condition sup- 
were successfully transferred by the Duke of ports the tiadition of the mtrodiution of a 
Ledford to Woburn Hark, where, as at (’hartley, West Highland bull. Live of the onginallv 
efforts are being made to regeneiate the herd, enclosed white herds weie hornless. < ;no <! 
From forty-three in 1895 it had been reduced these—at Nomeifold Laik, Cheshire— with bLu k 
almost to ex tin*tion by an outbreak of miliary eais and points, including teats, still exists as 
t ubei < ulosis Of the successful crosses at Wobuin a domesticated daily held’ After it had been 
with <attle of the Jersey, White South Wales, depicted (as was also the Hamilton held) by 
and Longhorn breeds, the last is most success- mideipest, a Shoithoin bull was used in plac e 
tul not only the eharaetei istic eoloui mai kings, j of an infeiioi bull left in the held Cattle 
but the long sweeping horns and massive sub- . beating the eoloui of the wild bleed sometimes 
stance being best retained. At (’hartley the i occur in the Mat k Welsh breed, and a white 
White South Wales crosses aie on the whole j held with black point.- winch bleeds ti ue to 
satisfactory. Stoier, describing the wild cattle, I type has been collected by (.'Italics Mathias, 
says ‘The? universal colour was geneially puie | Lamphey (ouit, South Wales White cattle 
w lute, approximating m a few instances to cicam with faint black 01 biow n ear-mai kings veiy 
< c Join, but w ithc ertaui points otherwisecolouied, J frequently occ ur as the piogeuy of ‘him-grey 
and these points geneially black The taps of j cow’s, i c fust (losses between Galloway 01 
the homs, the muzzle’[also the tongue], ‘ the i Abeideen Angus and a white Shoithom 
<mle lound tlit* «yes, the hoofs, weie in all the ! Fuither evidences of the ielationship of om 
heids black, m some the blush of the tail was domesticated cattle to the wild pai k cattle' and 
of the same eoloui , while the eais m all weie colicui lently of the mpenoi quality oi the latter, 
citliei black 01 la own-i cd inside, and wholly 01 | aie the success at Smith field in 1888 and 1889 
paitialL of the same eoloui outside Ll«tc k of fust cioss Chrllingham Shoithoins, and the 
mai kings—pai tieulai 1\ on the front pait of the i cntiy m (’oates's liei d Look of Shoi then ns pio- 
tetlo(.k of tin* foie legs—and black or bluish duceil flora Chillingham cows by five crosses 
spots on the ne< k and at times on the body w T eie ; with pedigree Shorthorn bulls 
<.’“iici.il ’ Aliy otl-< oloured calves, mostly black ( The cattle in all the pine hei *s, when bred m 
oi sable, weie killed One exception to the the open, exhibit the mstiiic ts of w lid animals, 
geneial eoloui existed till 180b at Leigli Couit ' hide them newly boin calves, refuse to be (linen, 
m Someiset (where a held on becoming dan- escape to a safe distance, and citliei keep on the 
geious had to be put down) that was ‘fawn move or get behind some object at sight of a 
te nding to yellow , veiy red towards the flanks’ ; stranger, but become decidedly danger ouh it 
lied cai-mai kings now only linger in the Club coi neied and not allowed to escape Especially 
lingham lieid A thin light skin is a charac tei - so is the solitary old bull who, aftei a terrific. 
1 sti<* of the breed, and so is the tendency to slow | sylvan encounter w’lth a younger and liiun 

maturity , but the* beef is exc client The beauty i pow’erful rival feu the supremacy of the head, 

of symmetry while at rest and the pei feet action | lias been met tin own ami made an outcast 
of coiispu nous spec miens of both the Cluutlcy j In winter, when all are fed on hay, and m 
and Hamilton herds weie specially lemaiked i recent years also a few pounds of cake daily, 
b\ the late John Thointon, the gieat salesman ! the keepei m charge*, under sheltei -f a hoi sc 

of Shorthorn and Jersey cattle. I and cait, can appioach veiy close to a held 

Professors l»ovd Dawkins and M‘Kenny while* it is feeding 
Hughes revived the theory’ that all the lieids! Since 1890 there* have always been maintained 
originated m cattle that must have broken j at the Zoological Sot let \ s ( l.n dens m London a 
away from civ lli/ation, because*, no evidence of j bull and cow of the white bleed All have biecl 
their existence having been found, it is argued J freely and have been * wanideifully tame, lnk- 
that the* earlv wild prototype in this country mg or feeding from the hand (through the* bais), 
became extinct before the termination of the ! oi allowing anyone to pat oi stioke them with- 
lhonze Age Darwin, Low, and Storc*r held Out exhibiting feai oi anger 1 The bull in cap- 
that the* progenitois of the* wild paik cattle i tivity has not bc*en so tioublesome a** many old 
were directly descended from the non nrns oi | bulls of domestic 1 needs under similar eiicum- 
pnmicfcnius, which lingered chiefly m the forests stances, blit tlie keepei does not entei the cow s 
of the noith of England and of Scotland, and , loose box without holding a folk oi some othei 
was saved from extinc*tion by c*nclosure in great means of defence m his hand 
paiks soon after 12:25, when tht* area protect* 1 *! I in 1908 Sir (’laud Alexander, Hart. Fay gate 
by the forest laws was much reduced. The chief j Wood, Sussex, bc»gan to collect a held of white 
arguments on both sides and the recent history* wild and white polled cattle, also black speci- 
of the bleeds are fully stated in Wallace’s Farm mens of them, fi om all available sou ices, and 
Live Stock of Great Britain (1907) Intense it is possible interesting results may follow the 
in-and-in breeding was the chief influence at blending of many varieties [it vv ] 

work in exterminating the herds and reducing Willow (Salix) is one of the two genera, the 
the size of the animals left. The generally ae- other being the Poplar (see Poplar), forming 
cep ted belief that the survival of the remaining the Sahcaceie or Willow family of the nat old 
herds is due to the unrecorded timely intro- A montac-ea* or catkin-bearers. This family con¬ 
duction of outside* blood, is strongly supported sists only of woody plants w r ith alternate, simple, 
by the success which has attended the mteii- stipulate leaves; with inconspicuous, unisexual, 
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Willow — Wilson 


male and female flowers landed in eatkms on 
different individuals (not on same tiee), and 
with ovaues changing into dry fruits, whose 
vail splits longitudinally downwards (usually 
along two lines) to expose their many cottony 
seeds, each ha\ing at its base a tuft- of hairs 
making it- easily wind borne Hut tin* genus 
Willow diflers fiom Popl.u m consisting mostly 
of shrubs, as well as of tiees; m the buds ha\ mg 
apparently only I stale (hut 1 rally '2 joined to¬ 
gether), m the leaves being whole and unlobed, 
with slioi t, petioles, and in tlit- m.de flowers 
haying 2 to \2 (but mostly 2) stamens with long 
filifmm lilaments (wlici eas m Boplais th<*ieaie 
8 t<> flO stamens with slim t- lilaments), anti in¬ 
stead of the stamens and pistil being entlostd 
m a < uplike ret cptaculum, 2 glands aic situ.ited 
below the man (1 oil eu< h side) ^"lit'rt* art 
about- I fit) know'll species of Willow, ne.nly all 
of w hit 1 1 aie indigenous to the noithern licmi- 
sphei e, but theie aie also many hvbnds, and 
m Europe altme there aie Ml tine species and at 
least .»7 livbuds .Most of tht*se arc shrubs, and 
mam of them are cultivated and t oppiced to 
give withes for basketmaking (see Osikks) Of 
the tree Willows only 2 tint* species an* indi¬ 
genous to Britain — (I) the Sallow Saugh, oi 
limit Willow (-S’. cuprea), a veiv liaith, small 
deciduous tier or large sliiub tominon m tin* 
highlands t»f Scotland, with hioad o\<t 1 and 
pointed leaves, generally twusted at the lip, 
smooth daik-gieen above, but coveied with 
giey down beneath, and daik-giey m yellowish- 
biown b.uk with liregulai longitudinal < lefts 
and slioi t eioss-elefts. and (2) th<* Common 
White oi Huntingdon Willow' (.s' alba), a huge 
deciduous tree with light-biown balk and nai- 
low elliptic-lanceolate leaves coveied with silky 
hails, whitish oi gieyish oil the undei sulfate, 
and the female flowers with 1 gland But the 
(lack or Bed wood Willow (-S' fiaadis), also a 
huge deciduous tiee with gie>, deeplydissuied 
b-uk, ovate-laneeolate, veiv glabrous leaves, and 
female flowcis with 2 glands—the blanches and 
twigs of whuh aie easil\ bioken ofl at tlie point 
of junction with th(* stem (hence the spet iti< 
ii.inic)- was introduced into Bntam m the loth 
< entuiy, and has so thoioughly .u (lnnati/-ed itself 
that a thud sprues of large tiee Willow, the 
Bedford oi Bussell Willow (.S’ Russelhami), lias 
been foimed as a hybnd of -S' alba t -S'. f/ai/d/,% 
and is found in maishy woods, where it is easily 
distinguishable by its lanceolated tapering leaves, 
h<iu less and smooth on both sides, and hugei 
than those of the White Willow'. It is only 
these tin ee large tree Willows—the White,(’lack, 
and liedfoid Willows that aie cultivated m our 
w'oodlands They all yield a soft, even-grained, 
whitish, light-blown or reddish wood weighing 
only about 28 lb. per cubic foot, which is tough 
and duiablc it kept div, and is much used for 
cai t- and wagon-lining, packing cases, matches, 
pulp, cVc But the most valuable kind of Willow 
wood is that of tin 1 (’in kot-bat Willow (-V. alba, 
\ar. (Wi idea) The t-rack Willow is tin* haichest, 
of the three tiee Willows, and is theiefoie the 
kind < lnclly grown m -Scotland, while the White 
and Bedford Willows aie the most i oninioii in 
England, and especially in the fen di.stncts, 


| where the White Willow is the best, for cop¬ 
picing and pollarding. They are all quick-gi ow - 
mg, light-demanding trees, winch can easily he 
propagated from slips of the last yea is young 
wood. These* tree-willows can attain a height of 
(>0 to 70 ft, and a giith of 8 to 10 it on the 
deep, moist, loamy m sandy soil which suits 
them best (.1 n J 

Willow Aphis. See LaCIIMS MMISAl-lS 
and Smioi or.i nk cai’HI- i 

Willow-herb (Kpilobmm) is the name ap- 
plied to an extensive genus of dicotyledonous 
plants belonging to the nut oidei Onagiaeea. 
The Bntisli spec K*s aie peienmal heibs <*11ht*l* 
uccping umh*igiound *r pioduemg iumu*is 
along tin* sin face The* flowu has toui petals 
and eight stamens, whnh aic* insetted upon the 
apex of an minim ov.u \ so long and so naiiow 
that it- is apt to be mistaken to) a flown stalk. 
When tins mfeiioi ovaiy is npc, .t splits length- 
wavs into foul valves, so that tin wind mav 
waft away the* numnous ban-tipped sec*ds and 
disperse them hither and tlntlic'i AVc t giound 
liv stiearns and ditches is tin* favoimte haunt 
of most Willow -heibs, Mich as Great Hanv 
Willow - belli ( h/alohur at huxatam), Small- 
flow el ed Willow-bn b (Rfalobnn/i pa /1 ijtfo/ u //), 
and Scpiaie stalked Willow - lie i b (Epdobnu/t 
tvtnufonum) On div giound, Bioad - leav«*d 
Willow-herb ( Updobtitm niontunum) is tin* com¬ 
mon species in gaidnis and in shiubbni<*s 
Bose-bay Willow -hei b ( Epdotmn/i a/njuxtt folium) 
is often cultivated louncl vvatei maigins, it is 
very haidy, about lit high, and the* stem tei- 
mmates in a long iacc*im*of dai k iost*-puiple 
flowcis, c*at h 1 in m dianic*tei The* species 
hvl>iieli/.e vci y readilv, and the by hi id piogenv 
ait* of gieat interest to those who study (pies 
turns of lieieditv r Hie common weed species 
.ue distinguished thus 

Gieat lianv Willow hei b—an uiidngiotind 
creeper, liauv, with a cvhndnea! stem 4 ft 
high, huge flowns ovei \ m m diamet-n , pm pie- 
red petals, and four-lol»ed stigmas Small- 
flowered \\ lllow-hnh chstinguished fiom the 
preceding sprues by its suiface-cieepmg habit 
of giowth, low st-atmc (18 in), and sinallci 
flowns. Scpiaie stalked Willow - belli- a sin - 
face ereept‘ 1 , with scpiaie stem, glossy le.»\c*s, 
.small pale-lilac flower?-, and «*n t u «* stigmas 
Broad-lc*av'c‘d Willow-hnB -distinguished fiom 
the pieieding by its situation (div giound), 
lound stem, and four-lobcd stigmas 

Willow - hn bs an* dilhuilt to exterminate 
because of then neepmg halut of giowth and 
of then pown of spiniging up fiom wind-sown 
need. J >i.image*, of couise, would be effective, 
but siu h proeedtne is not usually feasible. The 
best plan is to < ut- down the shoots as soon as 
thev appeal If this is legul.uly clone for two 
oi tlnee y T eais, the plants will die of exhaustion, 
and at the same* time spread by seed will he 
pi evented [a n ai‘a ] 

Willow Weevil. See <'imvroRHYNeill’s 

I-A I* VTIII 

Wilson, Sir Jacob, one of the best-known 
and nin-t populai agi lc ult ui ist.s of the lbtli cen¬ 
tury Sn .lac oh Wilson was bom at (Yeeken- 
thoipe Hall, Westinoiland, m 1830, Ins father 
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being an extensive farmer. After being edu¬ 
cated locally and in London, he became a student 
at the .Royal Agricultural College, Cirencester, 
at the age of eighteen. There he obtained a 
diploma in science subjects, and became honoiary 
farm bailifl in the latter part of his time at the 
college. Later on lie won the first agncultuial 
diploma granted by the Highland and Agneul- 
tuial Society of Scotland, and latei still the 
special prize of the Society for the best report 
on the subject of reaping by machinery. In 
1800 Mr. Wilson, as he then was, became a 
member of the Royal Agricultural Society, and 
was at various times a judge, a steward, and 
ultimately honoiary duectoi. In 1800 he was 
appointed agent on the Chillingham estates of 
the EaiJ of Tankei v die, and later acted on other 
important estates. In 1808 he became seeietaiy 
of the Noithumberland Agncultuial Society 
Mi Wilson wa- knighted by Queen \ ictoiia in 
1889, on the occasion of the Jubilee Show of the 
Royal Agncultuial Society at Windsor. Thiec 
yeais latei Sn Jacob letired from tlu* honmaiy 
dnc< torslnp of the Society in consequence of 
failing health, and was elected a life govemoi 
Among tlx many seivitesof Su Ja<ob Wilson 
to agneultuie was the exomso of Ins infUieme 
in promoting the passing of the Contagious Dis¬ 
eases (Animals) Acts of 1878, 1884, and 189(» 
In 1881 a tcstnnoni.il and a purse of .*1000 gs 
weie presented to Su Jacob m recognition of 
his gieat servues to agiuultiue in 1892 he 
was appointed dnectoi <»t the Land Depaitment 
of the Loaid of Agneultuie and agncultuial 
advisei to the Loaid He was a Fellow ol the 
Highland and Agnudtuial Society and of the 
Suiveyors’ Institution Tn 1905, m an oniei- 
gency, Ik* acted as honoiai v dn oi toi of the Royal 
Agricultural Show at Lai k Royal Shortly aftei- 
wards the King eonfeired upon him the honour 
of Knight Commander of the Rovd Vutoua 
Order [Tnfoiinnately he suivivcd only a very 
short time aftei this honour was conferred. He 
died in 1905 [w. e n.] 

Wiltshire Cheese, geneially known as 
Ohcddai Loaf, is similar m size to the Stilton, 
but carries with it quite a different crust. The 
Wiltshire Loaf is of convenient size, but in one 
respect it is inoie wasteful than the Cheddar— 
it cames a relatively laigei amount of crust, 
on the other hand, a large slice cut fiom a big 
Cheddar—for both cheeses aie made on the same 

S rinciple—if furnished with less crust, becomes 
ry, and in consequence less agreeable to the 
palate. Again, the smaller the Cheddar the 
smaller the proportion of mellow cheese, foi as 
we get near the crust it becomes less unctuous. 
Tt is very seldom that in a competition or a fair 
a collection of Cheddar Loaves is equal to a 
similar collection of ordinary Cheddars. 

In making a Wiltshire cheese the rennet is 
usually added to the mixed evening’s and mor¬ 
ning’s milk at 80° F., the curd being brought m 
about an hour and heated in the process of 
‘cooking’—a local term which is scarcely appro¬ 
priate—to 90° F. Ripening is conducted at as 
near (15° F. as possible. There are many makers 
who produce tlie Wiltshire cheese from partially 
skimmed milk. [j. Lo.] 
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— Wind Engines 

Wind Damage to Woodlands usually 
occurs on a large scale in some part of the lh ltish 
Isles every ten or twelve yeais, and is mcieased 
by the fact that most of our woous and planta¬ 
tions are m small, isolated, unpiotccted blocks. 
Most of our heavy storms come as westci ly w mds, 
fiom S.W , W., or N.W., and aie geiuiallv ac¬ 
companied by heavy lamfall, but the greatest 
damage is occasioned in the woodlands w lit n the 
wind veers lound aftei heavy rainfall, and a 
gale (50 to 80 miles an houi) or cyclone (ovci 
80 miles) comes from some other dnection than 
what is usual locally Stonns cause both wmd- 
hioakage of branches and stuns, and windfall 
of trees, dumps of tiecs, and whole woods, the 
trees being then toi n up by tin* loots and tin own 
down to the giound Though heavy' gales pre¬ 
vail m Mai ( h and S»*ptembei (spring and ant mini 
equinox), the most destiuetive stoi ms come din¬ 
ing tlie wintei , and ol couise evergreen cnnifeis 
aie then more exposed to dangei than tlu leaf¬ 
less deciduous tiees Woods that have been 
heavily thinned aie most liable to windfall, be 
cause the crow ns of the individual tiecs an then 
unable to give each otliei tin* met ban leal support 
alloided in fanly line k woods The extent of 
damage that tan be done depends not only* on 
the foite and duet lion of the stoin., but also 
on die kind ol tiee, tlie age and density of the 
t lop, its general tonditioii ol gi .wth, tlit* liatuie 
of the soil and situation, and tin* amount of 
lecent lamfall On level tracts, as along tin* 
seacoast, wind-breaks oi piotet tivti belts of liaidv 
trees (Sy t amore, J leech, Kim, &c ) ai t» vei v usef id 
in shelteung tlie land behind tin m (see Shelter). 

fi. n] 

Wind Engines. —T1 it* windmills at pie- 
sen! m use may be tbv itletl into two gu-at classes: 
European anti Ainciican. To tin* foimer class 
la long the oldfashioned ty|)i“s, of which the 
wind wheel consists of fom <u five liuge vanes 
called sails, ladiating fitun .i hoiizontal or neai ly 
horizontal shaft called tin* wind sh.iR ; and to 
the latter belong the modern typos, of which 
the vanes of the wind wheel aie aiianged in 
the form of an annular disk 

European Windmills —The sails of these 
mills are commonly 30 ft oi 40 ft. m length, 
with a breadth of about one-fifth the ladius, 
and arc usually' waiped oi slightly twisted like 
the surface ol a seicvv. 

A fiout elevation of the frame of a windmill 
sail is shown in fig. 1 and an end vu vv in fig. 2 . 
The arm or whip, c a n, is fiom 8 in. to 10 in. 
squaie at the shaft, and fiom 5 in. to (i in. 
squaie at the outei end. Tlie cross bais, which 
are light wooden iods, are usually fiom 15 m. 
to 18 m apart, with the inneimost, d, at a dis¬ 
tance of one-sixth to one-seventh of the radius 
from the centie of the shaft These cross bais, 
of couise, are not set in tlie plane of notation of 
the wheel but at an angle to that plane. This 
angle, called the ‘weather’ of the sail, should, 
according to Smeaton, gradually’’ increase fiom 
7 1 at the tip to about 18° or 19° at the inner¬ 
most cross bar n, fig. 2 . The sail fiames are 
covered either with sailcloth or with a number 
of shutters or valves, < 7 / 7 / 7 , fig. 3, hinged to the 
frame and connected together in such a way 

183 
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that they open and shut like the bars of a 
Venetian blind. The latter method affords an 
excellent means of regulating the speed of the 
wheel under high wind pressures. When the 
valves are shut, they fill the spaces lxstween the 
bars of the frame and form a continuous fiat 
surface; as the axes of the shutters, however, 
are placed nearer to one edge, </, than to the 
other, the pressure of the wind tends always to 
blow them open against the action of the weight 
w, which, acting through the gearing and link- 
work shown, tends always to keep them closed 
They begin to open usually when the wind 



Fig. 1 Fig 2 


attains a speed of about 20 miles an hour; and 
as the opening increases with the speed, the 
surface of the sail exposed diminishes at the 
same time, and thus a constant efiort of the 
wind on the sails can be maintained through a 
wide range of its speed. With canvas-covered 
sails, no self-regulating device yet proposed 
having proved satisfactory, the only way of 
adjusting the sail surface exposed to the load 
or wind is by stopping the mill and making the 
alteration by hand. 

Of European windmills there arc two chief 
types, viz. post or German mills, and tower or 
Dutch mills. In a ‘post mill* the whole struc¬ 
ture — sails, shaft, gearing, framework, and 
casing — is supported upon a fixed post or 
column, about which it is turned, when the 
direction of the wind changes, by means of 
a Jong horizontal lever attached to the casing. 
A 4 tower mill on the other hand, has a 


fixed tower surmounted by a cap to which the 
sails, wind shaft, and tail-vane are attached 
and only the cap rotates. A x crtical section of 
a tower mill is shown in fig. 4. The upper edge 
of the tower and the lower edge of the cap are 
provided with wooden curbs faced with iron 
rings. Between these rings there an* inter¬ 
posed a number of metallic rollers oi castors 
upon which the rotating cap turns; the axles 
of the castors being earned U|x>n a thud 
intermediate -iron ring which serves to keep 
the rolleis at a fixed distance apart Hound the 
head of the tower there is a circular rack winch 
is connected 1 >v the gearing shown m fig 1 to 
the fan r 'Phis fail, which is carried 1 >\ a 
bracket projecting from the back of the locat¬ 
ing cap, is so foimed that it- will not rotate 
when the duection of the wind is juiallel to 



its plane, but will immediately do so when 
the direction of tin* wind donates thoicfrom. 
Suppose, therefore, that the wind changes fioni 
this direction; then the fan will begin to rotate 
and, by means of the gearing shown, will drive 
the pinion e, which, gearing with the circular 
rack, will cause the caj> to rotate until the 
fan f is again paiallel to the wind’s direction 
and the sails almost jierjiendicular thereto The 
motion of the sails, which are thus kept con¬ 
tinuously square with the wind, is transmitted 
through the wheels a and b and tho vertical 
shaft to the machinery. Such windmills were 
for a long period engaged in this country in 
grinding corn and in performing other work, 
but the vast improvements effected in the steam 
engine by James Watt caused them to be sub¬ 
stituted by the steam engine to a very large 
extent, especially in flour mills. 

American Windmills.— Of late years quite 





WIND ENGINES 



M lj \ ^ ,,v <1XY I 

“ 1 1 IHAV duo^., \ 'JXIUMd IIIKUXIW id U * )XI n\ - L'K-IHIU dXIONH <IXIA\ 





Wind Engines 


ir,s 


, „, vi val has taken place in the utilization of 

now'used, duelly f<* l»»"l" n k', a » ,,v, ' r Ule 



world. In modem windmills, 
two examples of wlmli are 
showm on the PI,it.o, tlx* sails 
air ai ranged in tin* geiieia] form 
of an annnlai di*-k, and tin* 
wand-wheel, shafts, goal mg, and 
tail-\«mo an* idinul In a fiamr 
supported on tin* top of a high 
■stool tow or ami mound the head 
of -vhi< h it lotates on lvill boanngs When 
u-st ,1 for pumping, the wind shaft is (onm*eted 
to the flank shaft In spm goal mg. whnh ie- 
du< »*s the speed of lotation in the ratio, usually, 
of 2l to I , and the motion of this l.ittei shaft 
is <on\eited into the l ecipi o< ating motion of 
the )»uni]> rod, w1ik.1i ex¬ 
tends downwauls to tlio 
foot of the towei where 
tie* pump is situated, by 
means ol n ciank and eon- 
neet mg rod 01 then equi¬ 
valent In huge power 
mills. ln>we\ei, till* pump 
i oil is i <*])laeed by a vei - 

tncil shaft which dines the machinery through 
gearing situated, usually, at the foot of the tower. 

One of tin* most important, features of a 
modem windmill is the govern oi Many sys¬ 
tems of governing have been tiled, but those 
now m general use may be dmded into two 
classes, a i/ , the eantmg wdieel and the hinged 
vano 1 u the foimer class, which has been found 


tilt* must ‘iwcemM fot milk up to a Wit ft, 

in (humf t* r . tin* governing i« e/feefod tin folio u a 
The tail-van*-, by r »f a veitnai wpmd/e, 

is hinged to the rotating head, ami (a) wound 
tin* spindle a h< lical spring is 
wound, on** end of which is 
attached t»» the sjn'ndle and tho 
other to tho head; or (b) )>e- 
twee/i the \nne and the rotat¬ 
ing head a weight and lever are 
into! posed. 

The action of the tail-vane 
tends to keep the wheel facing 
the wmd, but the w heel, which 
is fixed with its axis a little to one side of the 
\ertical axis of the lotatmg head, tends, under 
the action of the wind pi ensure upon it, to turn 
away fiom that position, as shown, for two 
different wind velocities, in fig. f>. The normal 
position of the vane, vi/ at light angles to the 
wheel, is maintained, when the wind is not too 
high, by means of the * oiled spnng, oi the 
weight aiting at the end of tlio lever. When 
the piessuieof tin* wild exceeds a ceit.un value, 
liowevei, the "weight <»i spnng yields to it, and 
tho i ight-angled position of vane and wdieel is 
no longo? in.untamed, with tlio lesult that the 
wheel is (anted out of the wind, and receives 
the fone of the l.ittei with bunnislied efleet 
The hinged-vane im‘th<id of go' miiig is snni- 
ku to that adopted in tin* oldfusliumed tow r er 
mill, and is only used foi mills of the huger sixes. 

In this method the vanes of the wheel aro 
hinged m such a manner that, against the action 
of a weight oi spring, thev can v ie d to the wind 
piessuie when it exceeds a certa’ii value, and 
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more or less present their edges to the wind, 
and thus dimmish the area of the effective sur¬ 
face presented to the wrind 

The approximate cost of modem windmills of 
vai ioussi/es,andof steel tow’ersof variousheights, 
an* given in the aeeoinpanv mg table, together 
with the hoise-powers the nulls may be expected 
to develop nuclei the ciieumstancex stated. 
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Windfall Timber — Winter Herding Act 


The above coats of mills when used for pumping 
include the pump suitable for the quantities 
given, the pump rod and guides, and for fixing 
at the surface, and when the mills are to be used 
for driving niaUuneiy, they include the vertical 
shaft, with bearings and bottom bevel wheels, 
and 10 ft. of horizontal shaft, also foundation 
bolts and plates 

As windmills require very little attention, the 
cost of the power obtained thereby is almost 
entirely due to inteiest chaigos on the capital 
expended and depi eolation See also Motive 
Pott ml in Agrkjlltwiik. [11 n] 

Windfall Timber should be baited and 
removed fiom the woodlands as soon as possible. 
This is especially neccssai v in the case of conifer 
timbei, which very soon becomes infested with 
balk beetles that bleed m myriads in the balk 
and cambium and then attack gi owing tiees 
If the timbei cannot be lemoved at oik e, it 
should at any rate be balked to pi event any 
such infestation. While any extensive wind 
fall increases the necessity foi lapid lemowil 
and conversion of the timbei, it at the same 
time renders its sale molt* difficult. Destriu tive 
gales like those of Novembci, 18f)ff, m Perthshire, 
and of LVhiuaiy, 11)017, in Iieland, which threw 
several millions of tiees, not only glut the mai- 
ket locally for the time being, but pi ices obtain¬ 
able sink at once, as tin* wood meichants know 
that the landowner must deal the timbei as 
soon as possible Laige windfalls are most 
likely 7 to occui after continuous heavy 7 rainfall, 
when the roots have a weaker hold than while 
the soil is diy. The best way 7 of pi eventing 
windfall is toariange the annual falls m legulai 
.senes, proceeding m the dnection opposite to 
that fiom which tin* most dangerous wind is to 
he feared (see Woodlands, Management ok) 
J>ut m practice this can only be ai ranged foi 
in the case of large compact l>lo< ks of woodland, 
ami e\ on then it cannot provide complete safety 
foi cyclonic action of the wind, such as oltcn 
pioduces heavy windfall. [j. n ] 

Wind-galls.— The puffy swellings about the 
fetlocks and other places where little oil sacs 
01 bursa* are interposed to prevent friction are 
commonly called winil-galls. They 7 do not con¬ 
tain air and must not be opened. Most lioises 
aequne wmd-galls if they do much service. A 
pi unary inflammation of the secreting mem¬ 
brane leads to increased activity, and a nioie 01 
less dropsical fluid results. They often attain to 
a certain size, and remain at that without caus¬ 
ing lameness or inconvenience—merely 7 detract¬ 
ing from the appearance of the limb. In a few 7 
instances clironic inflammation leads to tissue 
changes and consolidation, when they may 7 press 
upon sensitive parts and induce pain and lame¬ 
ness. Treatment —A moderately tight bandage 
at night causes their diminution, or entire dis¬ 
appearance if of recent origin, imt the filling 
recurs when the pressure has been removed a 
short time. Blisters have a more lasting effect, 
but there is no permanent cure. [n. l.] 

Windmill. See Wind Engines. 

Wind-sucking.— This objectionable habit 
is often a later development of crib-biting 
(which see), and is thought to arise from indi- 


! gestion, from ennui, and heredity. The horse 
I takes hold of any solid object with Ills teeth, 
and diaws air into Ins stomach until the sides 
are distended. Flatulent colic and other diges¬ 
tive troubles are the frequent result, but some 
subjects of this so-called ‘vice’ do not suflei ill 
consequences for a long time. The animal's 
value is much depreciated by it, as lus pa< e 
slackens, and fatigue is mole easily induced 
There is but one remedy for a conln ined wind- 
sucker, and that is a tight strap round the 
thro.it [n. l ] 

Winnowing, and Winnowing Ma¬ 
chines. —Winnowing, strictly, is the sepal a- 
tion of cliall and other impurities fiom <<>m 
and seeds by the agency of w'liul, and, as in 
some countries at piesent with a piinutm* 
fanning, natural wind was mainly' relied upon 
in England until comparatively 1 event tunes 
Even on good fauns up to within the past liftv 
years, a simple blmvei, consisting of a spindle 
earning an unenclosed skeleton fianic, to wliuli 
sheets weic attached t<> pioduec a blast to ait 
upon corn On own up before it, might occasion¬ 
ally he seen as a iclu of the days when ma< limes 
of modern type were unknown Ciude ma¬ 
chines weie used befo»e the middle of the lMtli 
century, hut in 1800 Cooch brought out his win- 
nowor, which also contained sieves, and fiom 
J that tune i onilnnation machines have been gene- 
jally used With vciy little alteration ('o«*ch> 

[ urn him* is still largely used to-day, and it is 
j the onl\ in .k lime wlmli sepaiales light kemeU 
fiom heavy ones by wind aition, although m.i 
'clinics of molt* recent introduction blow out 
maikedly bghtei liiijiutlties, relying on sieMng 
to a gieatei extent to make diMsions aceoidmg 
to size With the (’ooeli machine steady tm mug 
is essential, because on the regularity of the 
blast depends the uniforni head and tail sepa- 
lation. in the modern machim*s although legu- 
l.uity 7 is dcsiiable it is not so absolutely nec.es- 
saiy A (onnnoii enoi in cleaning com is tliat 
of keeping the com too long on the sieves, that 
is, of not lnulling enough o\er them at once 
If corn is allowed to remain on the sieves all 
maise impurities art* not swept over the. edge, 
but the lecipioration of the sieves ultimately 
causes them to find a position which allows 
them to diop thiough In all sic\c w oik theic* 
should be* a eonsideiable quantity of to]>puigs 
l tin off, and these* toppings should be separately 
treated to get out the giain suitable to go with 
the bulk. [w. j m ] 

Winter Herding Act. By ancient cus¬ 
tom wlmh obtained on both sides of the bolder, 
it was obligatory on the ownei of cattle to pre¬ 
vent them fiom straying so as to injure arti¬ 
ficial crops, but this applied only ‘in liaming 
time while the corns arc upon the ground*. 
After the crop had been cleared, the ground 
either became common or the owner had to herd 
his own ground, and might turn off his neigh¬ 
bour’s stock without doing injury 7 to them. If 
the trespass took place during the time the 
crops w ere on the ground, the owner on whose 
ground they had trespassed w*as entitled to hold 
the* cattle in security 7 of the damage done, and 
to detain so many of them as would indemnify 
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Section of Winnowing Machine 

A, A, A, 0'iossbars to frame n, n, H, n, J<an hoards c, Hopper i>, llegnlating suew to hoppei K, Board carrying 
hook foi middle case v. Wind deflcctois a,«, Loose stinps 11,11, Immvoik btiapb l, Biddle last* cliam and 
adjusting stiew J, Slides K, \\ md check sliding hoanl. L, Lid to nddle box. 


inni for liis loss In older to extend to tins 
custom the sanction of law and to make the 
pmtection apply to all ground and all seasons, 
the Wintei Herding Ait of 168f> was passed. 
Jt cna< ted that ‘all hentors, lifereiiters, tenants, 
cottars and others possessois of lands and houses, 
shall cause herd their horses, nolt, slice]), swine 
and goats the whole year, as well in Winter as 
in Summer, and in the night-time shall keep the 
same in houses, folds or enclosures so as they 
may not eat or destroy their neighbour’s ground, 
woods, hedges, or planting; certifying that such 
as shall contravene, they shall be liable to pay 
half a ineik’ [that is, (>W], ‘ tolies quotics, foi 
ilk beast they shall have going on then neigh¬ 
bour’s ground, by and attorn* the damage done 
to the grass or planting; and that it shall be 
lawful for the heritor or possessor of the ground 
to detain the said beast until lie be paid of the 
said half a meik for ilk beast found upon his 
giound and all his expense in keeping same’. 
This Statute, although it has been said to be 
unsuited to the present day, is still in obser¬ 
vance and is liberally construed. The right to 
detain until the statutory penalty and expense 
have been paid, has been extended in practice 
to obtaining security for the compensation due 
for damage done. Damage may be either to 
corn or to grass or planting. 

In order to secure the right to claim pay¬ 
ment, it is not necessary to detain the trespass¬ 
ing cattle; but if they are detained, the deten¬ 
tion must be before the cattle have left the 
ground on whicli they are trespassing. It has 
been decided that it is not competent to sue for 


the statutory penalty in tin* Small Debt Court 
Tins Act applies only to Scotland. [d n ] 

Wintering Cattle and Sheep.— 
Cattle —In wintering cattle, 01 carrying them 
on from one pastuic season to another without 
fattening them, the main object, namely, to keep 
them growing and thriving on the cheaper foods 
of the farm, must be kept continual!' in view 
The methods of wintering cattle vary with the 
climate and the locality. In the south of Eng¬ 
land and in Ireland store cattle aie often win¬ 
tered on rough pasture, with an allowance of 
meadow hay and a sheltei shed for bad weather. 
In some cases in the mildest climates they win¬ 
ter on }>astuie only. In the north of all three 
countries of the United Kingdom, however, win¬ 
tering cattle aie generally housed; and without 
doubt they thrive best when loose in courts, 
partly closed or completely closed according to 
the district and the aspect of the farm. Closed 
courts if sufficiently ventilated are probably the 
best, on account of the superior quality of the 
dung obtained, though mrtly-open courts are a 
better preparation for the following exposure on 
the pasture in the spring. It does not follow, 
however, that cattle kept under rigorous winter 
conditions will do better afterwards on the grass, 
rather the contrary. If the store cattle are 
kept in courts they must, as a rule, be dehorned 
to prevent bullying or possible injuries. As de¬ 
horning is illegal in England, all calves intended 
for wintering should have the horns killed out 
with caustic potash when a few weeks old. 

The wintering of cattle can only be profitable 
if the cheap and bulky foods of the farm provide 
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the chief ration. Turnips, swedes, mangels, hay 
and straw, are theref< >2 e the proper foods. Cattle 
from six to twelve months old requii’c about 
1*2 lb of albuminoids and 7 *f) of non-albuminoids 
per day, with an albuminoid ratio of 1 f> pel 
head per day , and those quantities are not sup¬ 
plied m the common 1 at 1011 of turnips and sti.nv 
given to cattle of that age. It is therefore de¬ 
sirable to restiict, tlie quantity of turnips, and 
to endeavour to induce the animals to eat more 
straw, or hay if it is cheap Probably the most 
cilective system of winteimg sticks is to give 
them all their food pulped and chaffed, paitly 
because it is possible 111 this May to induce them 
to c.it damaged hay and stiaw 111 laigei quanti 
ties than if they weie allowed to pick and choose, 
and partly because the condition of them teeth 
prevents them fiom hi caking up whole or e\en 
slued turnips etlee tn elv. 

Tin* choice of .1 ratum depends on the pi ie*c of 
cattle and the supply of turnips if the lattei 
aie abundant and out straw of good qualit\ is 
available, it will pay butter to feed 011 such a 
Din 1 sided ration at the expense of the growth of 
tlu* stock, lather than make the most of them 
with a moie expensive diet The most ellectm* 
compiomisc is to use 1 pulped turnips mixed with 
large 1 (plantitles of dialled stiaw, sweetened w ith 
treacle watei and cm idled bv a pound or two 
of some* highly albuminoid food smb as cotton¬ 
seed meal. A mixture* of 20 lit swedes (winch 
is Hindi less than tlu* usual quantity), 12 lb oat 
stiaw, and 2 \ lb cot ton-seed mcaVoi So\a bean 
cake, would pi ovule the ]je*c ess.iiy mgiedu'iits 
in the* piopei piopoitious Whatever tlu* food, 
it should be given at icgulai intervals thiec 1 
times a day If tin nips and stiaw aie fed sep.i- 
rately, a feed of stiaw should commence tliedav, 
followed by turnips, .incl the* cake* given 111stend 
of turnips at midday (’.in* should Ik* taken to 
gi\e only such a quuntitv of turnips as the cattle 
will clean up at cadi meal, but the* racks m.i) be* 
kept idled with stiaw 

The cost of w mtoi mg cattle of six to eight 
months old is stated by I)i Sluua (dibb, of 
Loon, LaudiT, as follows — 

XVixti iunc; ISO Dais 

1 1 * <i 

Trn nips, 28 lb , 1 W pei day . 1 2 (> 

Cake and meal, 2~H> . 0 l r > 0 

Straw, liny, and attendance ... 0 la 0 

*2 VI <» 

The cake and meal arc* estimated at less than 
£~) per ton, and the tin nips cost 10 *. pel ton 
A convenient hguie foi estimating the cost of 
wintering y oang rattle is 10 ,s pel head pci month, 
from which must be deducted the value of tin* 
manure 

Sheri*.—S hoe]) which have to be wiuteied ai-c* 
of three classes the lambs 01 lioggs of lull fh>< ks, 
for which the bill pasture is too c \posed, nisulb- 
eient, or foul with louping-ill 01 luaxy, to which 
young sheep are 11101 e susceptible than oldei 
ones. The* second class comprises low-count 1 y 
sheep of inferioi grades, such as pom -quality h.df- 
breds or crosses too thin to fatten in the xvintei 
without heavy food expeiulitui e. Tlie third class 


includes all ewes in Jamb, but their treatment 
is specially dealt with in other articles. 

Hill sheep wdnch winter 111 the low country 
are often accompanied by their shepherd, who 
takes them from farm to faun as the foggage or 
rough pastuie fails. OLhei wintering flocks are 
delivered to the fanner, who keeps them over 
the whole* winter As a rule, wintering sheep 
of the hill breeds feed on what they can pull, 
except, in a snowstorm, when they aie given lun , 
and pci haps some turnips In open wcathci 
then food is varied, they take* toll of all the 
grass fields on the faun, wander ovei stubbles, 
and gi.i/c* along the 1 hedges and fences until 
spimg, when they leturn to then native* lulls 
The cost ot sending lioggs away to be*, win tent'd 
is (>.%’ 01 7 .s pci bead Wethcis wInch have not 
eoine off the* lull lit for the butcher arc often 
sent a wax to be* xvmteied on tin nips and finished 
on the- following glass. As a 1 ule* the wethers 
get nothing but turnips, with .111 occasional lute 
of hay 111 lend weathei The second class of w 111- 
teiuig sheep, low-grade* lialf-biecls and c losses, 
*11 e also w mtcTed on turnips, 01 111 mild open cli¬ 
mates they may get most, of then living f 10111 
the* glass lie Ids Whorevei sheep aie wunteied 
tlicv should have a< less to slidtci. A plantation, 
a hedge, 01 a stone wall will help them not a 
little* in stoimv weathei A successful and pi o- 
htable method of w intc'i mg 1 1 oss- and luilf-bi eel 
ewes is much 111 \ogue m flic 1101 1 h of Sc ot laud 
A f.11 in of 200 uc max <unv a bleeding flex k 
of 200 ewe-. 01 11101c, but instead of maintaining 
the ewes dining the winter on the piodiue of 
the taim, they .tie sent in ehaigc of a sli(*pheid 
t<» lange ovei a wulcaica, moving fiom faun to 
faim as the> exhaust the available pastuie of 
tlie faimeis who do not keep she*ej) them,sell »*s, 
but h't then glass at so much pci head per xveek. 
In the spimg the Hock ictmns to the owner's 
faun foi the lambing, and grazes theie clmnig 
tlie summer. Although tlie cost, of wuiteinig is 
heavy, about 10 .< pci ewe, this system pi events 
the farm fiom getting foul, as it would if so 
heavy a stock weie kept all the* y eai louml, 
leaves the tiunijis foi the cattle, and provide.! 
pi editable* stock foi the* si i miner |>astuie. 

[u 1$ g ] 

Winter Manuring. —The tc*rm ‘winter 
liianuiing' is applied to the practice* of putting 
manures on the land 111 the autumn and winter 
months instead of 111 spimg Much diftbicnce 
of opinion pievnib among fanners as to tin* 
relative meiits of the two methods of appli¬ 
cation Tlu* question may Ik* most conveniently 
discussed sepalatelv m relation to famiyaiel 
manure .incl to aitdicial manuies 

The pi act ice of applying fa mi yard maim 10 
(lining autumn and winter to hind intended foi 
loot e 1 o] is is a rompaiatively modem one The 
usual pioceduiv is to cart out the manuie to 
the com stubble and then plough it in, citliei 
at oik e 01 some months later with the ordinal y 
plough, but 111 some cases the stubble is hist 
ploughed, and the* clung then carted out in fiosty 
weathei and spread on top of the furrows. The 
latter practice has this advantage* * ploughing 
can be proceeded with at once after harvest, 
and the manure applied at convenient times 
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thereafter; whereas in the former method the 
benefits of early stubble ploughing aie lost, 
either through waiting until the manure is 
made, or until conditions permit of its appli¬ 
cation to the land. 

In foiimng an estimate of the adaptation of 
winter manuring to the conditions of present- 
day farming, it requires to be borne m mind 
that by far the gieatest proportion of farmyaid 
manure is pioduced from about the beginning 
of October to the end of May, and only a lela- 
tively small quantity during the othei months 
of the year. Theie can be little doubt with 
legaid to the manure produced in the early 
months of the year, from January till the time 
of seed mowing and planting in April and May. 
'Hie maniue made in these months, unless under 
\ny special cm uinstant es, ought to be applied 
in spung, in older to avoid the heavy losses 
that would necessarily be inclined m keeping 
it o\ei till the following autumn Only the 
iim mile stored tliioughont the smnmei is avail¬ 
able to be applied m autumn, whde only that 
made fiom October to Oeeember available for 
a])plu atioii in winter, unless on the top of the 
ploughed stubble. It follows fiom this, that 
one of the mam faetois in the e< onomy of w intei 
mannimg is the extent of the losses which the 
manure is liable to undergo during storage in 
the heap The most ob\ ions change winch goes 
on is the reduction m quantity, and the extent 
of this is conditioned by the manner m which 
the maniue is stoied Generally, the limit* com- 
pa< t the heap is made and the better it is pro¬ 
tected the less will be tin* loss m weight, but 
in few eases will it be less than 20 pel cent, 
where the manure is stored foi about thiec 
months under ordinaly conditions on the faun 
There is also a maiked change in the quality of 
the manure A certain pinpmtion of the cai- 
bonaeeous substance drsappe.its, and there rs 
consequently <m increase in the proportion of 
nitrogen, phosphoric acid, and potash. At the 
same time there is an increase m the proportion 
of soluble and readily available mammal ingre¬ 
dients In othei woids, the manure becomes 
at once concentrated and moie active In one 
experiment, 10 tons of dung m the fresh con¬ 
dition was found to contain S7 lb of nitiogen, 
while an equal quantity of the same clung when 
rotted contained 112 lb Numerous experi¬ 
ments have proved, conclusively that the* loss 
of nitrogen m farmyard manuie kept for about 
tinco months under the very best conditions 
foi storage amounts to not less than If) per rent 
of the amount originally present, and in many 
cases it will be double that amount—the loss 
being greatest in open, badly-made heaps and 
m summer, and least in well-made thoroughly 
compact heaps and in winter'. 

With regard to the losses which the manure 
may undergo after application to the land dur¬ 
ing autumn or winter, no actual figures are 
available. But, on theoretical grounds, it may 
be concluded that, unless on \ ery light porous 
soils and in very wet seasons, they are not likely 
to be very serious. The loss, if any, will fail 
chiefly upon any nitrates which may be pro¬ 
duced, and it is known that in our climate the 


nitrification processes go on very slow ly during 
the winter months. Even fresh maniac, how¬ 
ever, may contain some soluble nitrogenous in¬ 
gredients, and during heavy rains on open soils 
these aie no doubt liable to be washed out and 
lost. Also, if a period of dry weather should 
succeed the application of the manure on the 
surface without ploughing down, it is piohahle 
that some loss of aninioniacal compounds might \ 
he meuned It may be assumed that there w 'll 
be no apjireciable loss of phosphoric aud oi of 
potash. 

Apart from the question of the (‘fleets <>t the 
manure upon the (heliacal condition of the soil, 
its eflec ts upon such physical piopeitns as tex¬ 
ture, and water-holding capacity, must also lie 
taken into account, while the influence of cli¬ 
mate leqinies a Iso to be considered It seems 
apparent th.it the best time foi apphmg laim- 
yaid manuie to light soils may* not be equally" 
suitable* tor stiff clays But e\en on the light 
soils, practice vanes in different parts of the 
country foi reasons that are ob\ musly -mu ml. 
In the cool and moist climate of western and 
northern Britain, farmyard manure is \ci\ com¬ 
mend v applied in the drills in spring to the tur¬ 
nip nop, and veiv heavy c*ops aie grown Jn 
the duel climate of the* . outh and east of Eng¬ 
land this method is found to by the land too 
much, and the i ulges aie also left too open as 
the manuie decays in them < >n these dr y soils 
it is found bcttci to apply the fanny aid manure 
in autumn, and the land bene'its by its gieatly 
an leased powei of retaining moistme till the 
peuod of seed sowing and plant gmvvth. How 
impoitunt is this ellect may be judged b\ the 
lestilt of an experiment by Jving, who found 
that land enriched with fanny aid maniac held 
1 ^ tons moie w.itei pci acre in the last 12 m 
and (> tons more in the second 12 in than 
similar soil to which no faunvaid maniac had 
been applied Such an ellect, bowm’ri, would 
obviouslv be of little oi no value m a wet 
climate*, while on clays and soils natuially suf¬ 
ficiently letentive of moistuie it would be of 
no advantage On the othei hand, on such still 
clays the influence of fanny aid mu Hire on the 
text til e of soils n of much value, and the appli¬ 
cation of the manuie in its fix sli condition vs laic* 
the stiaw is still an decayed is distinctly to be 
piefened If ploughed down in autumn it has 
a veiv benelieial aerating effect and assists the 
ameliorative winter pioeesses, vvlnh* if applied 
in the drills in spi mg it keeps the soil open 
and gieatly facilitates the development ot a 
large and wide-spic.idmg root system. 

A nianhei of field experiments have been 
made for the pin pose of determining the rela¬ 
tive value, of the* flesh manure* applied in autumn 
as compared with the lotted manuie applied in 
spring as shown in the produce of crops. Re¬ 
ports of these experiments are to be found m 
the Highland Society’s Transactions and other 
journals, but without exception they have been 
valueless for the specific purpose* for which they 
were designed, because the e,xj>erimentcTs have 
compared equal weights at the, tune of applica¬ 
tion instead of at the time of making. Tin* q ues- 
tion is, not whether 20 tons manure ploughed 
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in on the stubble in autumn will give a greater 
or less crop than 20 tons applied in the drills in 
spring; but whether, if the 20 tons available in 
autumn lie kept till spiing, what remains of 
it after the losses incurred m storage will give 
as much return in crop as would have been ob¬ 
tained from the manure had it been applied in 
its fresh and full quantity in autumn. 

If, for example, 20 tons of fresh farmyard 
manure are applied in November and ploughed 
in, and 20 tons of well-rotted manure of the 
same kind put in the drills in the spring, the 
latter dressing may contain the larger amount 
of the valuable manunal ingredients, but the 
returns are not propeily comparable, because 
no account is taken of the value of the nitrogen 
and the organic matter which have been lost 
during storage. The 20 tons applied in spring 
may be the equivalent of 25 tons or more that 
was available for application m winter; and the 
question a fanner has to determine is, not 
whether 20 tons applied in November will give 
as good irturns as 20 tons applied m April, but 
whether the 20 tons m November will not give 
better results than its residue, amounting per¬ 
haps to 10 tons, would if kept for late-spnng 
application. 

The results of a rotation expeument designed 
and conducted by Professoi Wright at the West 
of Scotland Experiment Station, Kilmarnock, 
flom 1902 to 1900, in which these considera¬ 
tions were kept m view, as leported by .Pro¬ 
fessor Beny in the College Bulletin No. 38, 
showed somewhat contradictory results Two 
of the main objects of this expeument were ‘to 
show the effects of different methods of using 
fresh farmyard maiiine, namely ( 1 ) to apply 
it broadcast in the autumn, and (a) plough it 
in at once, (/>) leave it spread on the surface 
some months before ploughing in, and ( 2 ) to 
apply it in dulls at seeding time in spring’; 
and ‘to observe the influence of each method 
on the succeeding crops in the rotation’. A 
further object was to compare the effects of 
fresh faimyard manure after rotting (a) in a 
heap in the field, and (/>) m a heap under cover. 
Two different four-course rotations were tested, 
namely* ( 1 ) potatoes, wheat, seeds, oats; and 
( 2 ) turnips, barley, seeds, oats The winter 
dressing was put on about the middle of Janu¬ 
ary, and either ploughed in at once, or left for 
two months on the surface and then ploughed 
in. The soil is a light loam, and the spring 
months in the first year of the experiment were 
exceptionally dry, so that little loss would be 
incurred through washing out on the winter- 
manured plots. In the potato rotation the plot 
in which 20 tons of fresh faimyard manure 
were ploughed down in winter gave a profit of 
£ 1 , Is. 2d. per acre, as compared with £1,16s. 8 d. 
from the plot receiving tlie residue of 20 tons 
of fresh farmyard manure after rotting in the 
field. According to these results it is more 
economical to store the farmyard manure during 
winter and apply it in spring than to apply it 
in winter ana plough it m. But when we turn 
to the turnip rotation we find that exactly con¬ 
tradictory results were obtained. Here the plot 
which received 20 tons of fresh farmyard man¬ 


ure ploughed in at once gave a return per acre 
of 5 s. Ud. more than the plot which had re¬ 
ceived in the drills the residue from 20 tons of 
fresh farmyard manure rotted in the field. The 
results from the various methods of treatment 
may be summarized thus:— 

+ Profit or - Loss, per 
acre per annum 
Potato Turnip 
Kotation. notation. 
20 tons farmyard manure applied l s d £ a d. 

in wmtei and ploughed m at - +1 1 2 -0 11 3 
once 

20 tons farmyard manure applied 
in winter, but not ploughed in +0 15 JO -0 7 5 
for two months 

Residue from 20 tons fresh farm¬ 
yard manure applied in drills +1 10 8 -0 17 2 
after rotting in the held 
Residue from 20 tons fiesh farm¬ 
yard manure applied in drills +2 3 8 -0 17 5 
after rotting under cover W. 

The actual weight of the residue from the fresh 
dung amounted to 16*6 tons when rotted under 
cover, and 16 tons when lotted m the open, so 
j that, by stoung the manure till the spring, be¬ 
tween 3 and 4 tons pel acre of valuable oiganic 
matter was lost, including a considerable loss of 
lntiogen. According to these results, the l.ugei 
potato crops and the better returns for the 
whole rotation were obtained by storing the 
manure in the winter and applying it in the 
drills But in the turnip rotation, while the 
largei turnip crops were also obtained fiom 
the spring manuring in the drills, the returns 
from the whole rotation were gi eater from the 
manure applied m the winter and ploughed in. 
But the results of a single experiment cannot 
be considered conclusive even on similar soils, 

; and they cannot be regarded as applicable to 
different conditions of soil and climate. 

The practice of applying farmyard manure so 
far as it is available to stubble fields in autumn 
before ploughing them up has now, however, 
become very general. The chief reasons m its 
favour are ( 1 ) The total quantity of manure is 
greater and can be more widely spread ovei the 
fields; ( 2 ) as the manure is applied to the land j 
in its fresh condition the losses incurred during f 
storage are obviated; (3) the expense and prac¬ 
tical difficulties attendant on its careful storage 
are avoided; (l) the land can be more easily 
worked m spring, owing to the ameliorative 
effects of the organic matter of the manure; 
(5) potatoes and turnips are believed to be less 
liable to disease and to keep better when grown 
on the autumn-applied manure; ( 6 ) potatoes 
especially are believed to be of better quality; 
(7) congestion of labour is diminished in the 
busy spring sowing season. The latter advan¬ 
tage is the one which most largely, and rightly, 
determines farmers in favour of the autumn ap¬ 
plication of the manure. The frequent urgency 
of spring work in wet and inclement seasons 
makes 't a matter of paramount importance 
that every farm operation capable of being done 
earlier in the year should be completed, so that 
nothing may retard the processes of seeding 
and keep them to a later date than is suitable. 
The cartage of large quantities of farmyard 
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manure involves labour winch in some unfavour¬ 
able seasons might cause a disastrous delay in 
the seeding or planting of the crops; and even 
if it were established that spring manuring gave 
the largei yields of crop, the advantage so ob¬ 
tained might be much less than the losses in¬ 
clined through the retardation of the seeding. 
Moreover, the carting out of the manure in 
autumn and winter can be done more easily 
and expeditiously duiing periods of frost, while 
the fact that it gives employment to men and 
horses when other field work is unavailable 
renders it alike convenient and economical. 

The winter application of artificial manures 
is now chiefly confined to grasslands, either 
peimanent pastuie or land intended for hay; 
and the only artificial which is applied to any 
extent at this time is basic slag. This manure 
contains the phosphate of lime m a more slowly 
available form than superphosphate, and unless 
it be applied not latei than Decembei or Janu¬ 
ary its full effects will not be apparent until 
the second summer after application. Besides, 
if applied in wintei when the gras- is baiest, it 
is more readily washed down into the soil, and 
so exercises its ameliorative effects moie rapidly. 
Slag can be used as a winter topdressing for 
seveial purposes, but it is most largely used on 
poor permanent pasture's. Tt gives the best 
i esiilts upon stiff clays and upon peaty soils, 
and in the latter case it will usually be profitable 
to sow a few hundredweights of kainit along 
with it, a common dressing being 10 iwt slag 
and 8 cwt. kainit per acre applied in the early 
winter. 

At one time it was held that slag ought also 
to be applied broadcast m winter on land in¬ 
tended for root crops, in oidei that it might 
have time to become available to the glowing 
ciops; but numerous experiments have*, con¬ 
clusively proved that under most circumstances 
the slag gives the greatest return when applied 
in the drills in spring. Thus in experiments 
conducted by the West of Scotland Agricultural 
College the average increase of turnips from the 
spring-applied as against the winter-applied slag 
on farms in the centre and south-west of Scotland 
during 1904 and 1905, was 2 tons 11 cwt. pel 
acre on sixteen farms out of twenty-two When 
the slag is applied broadcast, only part of it ever 
comes into contact with the turnip roots; and 
it appears that the advantage through having 
the whole of the slag concentrated in the drills 
immediately beneath the plants more than coun¬ 
terbalances any disadvantage there may be on 
account of its v ant of solubility. In the case of 
cereals, grass, &c,, the roots ramify through the 
whole of the soil, and hence the more completely 
the slag is spread over the whole surface the 
more effective it will be. Another point of 
difference between grasslands and root crops 
may be noted in connection with kainit. This 
manure contains about 35 per cent of common 
salt and about 30 per cent of magnesium salts; 
and it is found that for clovers it is very advis¬ 
able to apply it during the winter, in order that 
these stuffs may be washed out or rendered in¬ 
nocuous before spring growth commences. For 
potatoes also, kainit should always be applied 


in winter, otherwise the quality will be much 
injured by the magnesium salts present; but in 
this case, other potash manures applied in the 
drills aie more economical. For other crops— 
cereals, mangels, and turnips—kainit will gene¬ 
rally give the best leturns when applied in the 
spring. 

As regards the other artificial manures, those 
containing the readily soluble forms of nitrogen, 
potash, and phosphoric acid should always lie 
applied in spnng oi early suimuei, while miiieial 
phosphates, hone meal, bone flom, &c , may be 
applied m winter or spring accoiding to* tlie 
principles outlined above, namely, in the spring 
foi root crops, but in winter for grasses, eeieals, 
&c. For best tune to apply lime, see arts. 
Lime and Liming. [it. p. w.l 

Winter Moth. See Cyikimatoma bru- 

MATA. 

Wireworms. —The true wireworms are the 
larval stage of the click-beetles or skip-jacks, 



1,2, Stliped Click beetle (Agnotes linratu*), II, 4, A. 
obheun/s, 5, ft, A sj>vtat<» ; 7, 8, Wiieworins, nut size, 
9, inugntiled, 10, 11, pupa 


so-called ‘platers’ wliuli lay tlieii eggs in fields, 
gardens, and woods. These eggs give rise to the 
wireworms, which later change to pupa*, and 
from these anothei blood of c lick-beetles appear. 

The female beetles (see art. Agriotes) place 
their eggs either upon or beneath the soil, espe¬ 
cially choosing places covered with thick vege¬ 
tation ; tlie eggs are quite small, oval, and 
yellowish-white to brown. 

The young wireworms coming from these eggs 
are veiy small, only just seen by the naked eye. 
They at once attack tlie roots of the nearest 
plants, whether wild or cultivated. These raven¬ 
ous larva* attack corn of all kinds, all root crops, 
pulse, grasses, potatoes, cabbage, hops, and most 
garden produce and flowers. They continue to 
feed ana grow for from three to five years, during 
which period they moult their skin several times. 
Typical wireworms are slimy yellow, pale-yel¬ 
lowish-brown to deeper brown; tlieir form is 
more or less cylindrical, but flattened below; 
the head is hard and horny, and provided with 
strong biting jaws; on the first three rings of 
the body are three pairs of jointed legs, and 
there is a vential prominence on the last seg¬ 
ment. In size they vary according to the species; 
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some reach nearly an inch in length. The above | 
characteis will at once separate them from any j 
other grubs found in the soil attacking plants. | 
At times they tunnel deep into the eai th, but as 
a rule they prefer to work close to the surface. 
Now and again we find them ascending into the 
stems of plants and eating then way light into 
tubers and loots. In very cold winters they go 
deep down and do not feed much, but in mild 
ones they keep on eating right tlnougli the year 
They can move with consideiable japidity in 
loose soil. When full-fed, which is generally in 
May and .1 une, they make oval cells deep m the 
earth and change to pale pup.e, and in from two 
to three weeks they hate li out as peifect click- 
beetles and come out of the ground They have 
many natuial enemies books, starlings, the 
green plover 01 lapwing, pheasants, parti ldges, 
gulls, and poulhy feed upon them Moles also 
do linuh good in keeping then mimbeis down 
Cuit.is i(‘eoids th.it the (Jround beetle {IStcropus 
mudulnx) feetb upon them, and piobably many 
moi c (\u iibida do also. A small liy menopterous 
fly (Proctotruprs ctutor) lay s its eggs in vviic- 
woi m, as many as twenty to Unity in each 
victim, these o\«i pioduee maggots which teed 
on and kill the wncvvoim Tine wni'wmin must 
not he confounded w ith false w n cw oi m oi i ulus, 
one of ihe millipedes St»c Mini vroov. 

f’rcvt'ittiou tun! Tt ratnent. Thei e does not 
seem to be any known substame tli.it can be 
us< d on a large scale th.it will kill wucwoim m 
the soil \ r apont( and sin li like s" , »st,mus will 
drive them away p> o trm Jn garden dill nation 
they tan be destioyed on a small scab* bv iii|ec- 
tions <*f disulphideoltaibon when thesoil lslan ly 
dry, but the piocess is too costly toi held culti¬ 
vation. Tin beetle'- may betiupped in mimbeis, 
and so prevented fiom laving then eggs, bv 
placing small heaps of < lovci or lucerne about 
the fields oi gaidens coveted over with a, boaiel 
oi tiles 'l'lit* t lit k - beetles shell oi then 1 , and 
may often be toilet tod in huge mimbeis timing 
the day and destinyed, thus saving thousands of 
eggs fi mu being piodueod Tins should be done 
tlnougli May% June, and eai Iy .luh The lar\.e 
may also be trapped m gaitlens and hop gaidens 
by plaemg pieces of mangold, t at lot, beet, of 
potatoes under the soil near the plant centres 
Those tiaps can bo examined o\ciy now and 
again, and tin* wirowoini picked out and killed 
Clovei ley and giassland aie always full of those 
pests Bofoie either is luokcn up, the licibagc 
should be fed oil by sheep, which should be 
thickly penned on the land and .ulifu tally fed 
lteflist* lieibage is thus all destroyed, and the 
dioppingsand mine make the land obnoxious to 
insect lift*, and the trampling of the sheep con¬ 
solidates the sod and so prevents the wirewoim 
from moving about The land should next be 
dressed with lime or soot, then ploughed up, and 
a ciop of mustaid giown. When the latter is 
half grown it should be fed oil, partly by sheep, 
and the stalks ploughed in, or it may be ploughed 
in direct. Attack may be prevented by drilling 
the artificial manuies with the seed. In Essex 
this has been found most successful, the manure 
driving the insects between the drills, where 
they had to feed upon the weeds. When young 


corn is attacked, rolling with a ring roller does 
much good, for it consolidates the soil and the 
wireworm cannot travel so fast. This should 
be followed by a dressing of soot or mtiate of 
soda and so hasten the plant through its vulner¬ 
able pel rod Superphosphate on roots acts m a 
similar way. Neithei lime, gas lime, salt, nor 
soot has any direct effect m killing wireworm. 
These pests may be drawn away from a crop by 
the use of rape or mustard cake, lmt this does 
not do what is popularly supposed, namely kill 
them On the other hand, tli is substance attract s 
the click-beetles, so that it is of very doubtful 
benefit Heaps of manure, leaf mould, &c , should 
never be allowed to ha\ e weeds growing on them, 
these alti act the click - beetles, and the wne- 
woi m teed oil the w eed roots and thus get cai l led 
to tin* field and gaiden. The heaps should be 
covered with a good layer of mould and lime oi 
gas lime (’lean fanning, frequent moving of 
thesoil, lolling, sowing inanities with seed, flap¬ 
ping, and suitable manming aie the only filings 
that will lessen wneworm attack [i- v 'J' J 
Wistaria., a small genus of very oinaineiit.il, 
haidy, (limbing, de< uluous slnubs, with bluish 
, and white floweis borne in laconics, nati\os of 
j China, Japan, and JNoitli Amciica (uat old 
j Legummosu ) The soils cultivated m guldens 
| aie II <•!• mentis, which has dense lacemes <>f 
fi.igiant mau\'e lloweis, and its v.uietics flow 
1 allot, /lot e pirn o, and foht* cat irqutt* , and IT 
mnlltjUf/a , which has longei internes of mauve 
i flow ci s, often e\( coding 'J ft. in length, and i. -. 

, w Into - floweied foim Wistanas make lapid 
j giowtli in good loam, and will qunkl\ eo\«’i ,i 
I building They should he pruned after flnvei- 
. mg Tiny seldom iipen seeds m this (ountiy, 
j but aie i cuddy piopagated bv r la\eiing 

' ["■" l 

Withers, Fistulous. See Fisru.ois 
! Withers 

, Woad (/^a/^tS• tinctorta , L ), a bicuni.d lier- 
1 b.iceous plant belonging to the uat ord Cum- 
1 fer.e, is an indigenous plant met with most tie- 
; (picntly as an escape fiom foimei cultivations 
j It has an upright stem 1 to J ft high, blanched 
I above, and beating glaucous, nauoyv, simile 
j leaves, those near thegiound being oblong lan¬ 
ceolate w it li long petioles The flovvei s ai c 1 many , 
small, and yellow, of tlie oidiuary ciucitcious 
tv pc*, the pods an* onc-seeded, dlooping, pouch- 
like sti uctui es about i in long 

Woad has been giown fiom the can best tames 
in lhitain for the s,ik(‘ of its leaves, which con¬ 
tain indoxy l,an unstable* c oinpound whose watt i y 
solutions pioduc’i* indigo-blue after treatment 
with an alkali and an acid It is piobable that 
tins is tin* plant vvlncli is mentioned by Ciesur, 
Kliny, and other Koinau autliois as being em- 
]Joyed by the ancient Jiritons foi staining then 
bodies. Since the introduction of indigo from 
the indigo plant (Jndujofcra tinctorla) in the Kith 
centuiy the cultivation of woad has almost dis- 
appeaied Small quantities, however, are still 
grown m Cambridgeshire and Lincolnshire; and 
although the manufactured product obtained 
from the ciop is no longer utilized by itself for 
dyeing, it is employed as an adjunct in the dye¬ 
ing o! blue and black fabrics with indigo, render- 
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ing the colours obtained from the latter dye 
more stable or fast against the action of ram, 
salt water, and sunshine. 

The crop can only be grown successfully on 
rich, well-diained loams, recently broken-up old 
grassland, and alluvial tracts boidering rivets 
being most suited to its cultivation. The seed 
may be broadcasted at the rate of 2 or 3 bus. 
pei acre, or drilled in rows 8 to 12 in. apart, 

1 bus being then sufficient. In order to econo¬ 
mize Jaboui in its management it is usual to 
sow it at short intervals from March to May 
The young plants are thinned when about 2 oi 
3 m high, the crop at the same time receiving 
a thorough weeding. In July the fust crop is 
really, when the plants are from 8 to 12 in high 
The leaves are then twisted off the stem in such 
a mnnnei as to leave the latter umnpiml, and 
capable of pr -ducing anothei ciop about six oi 
seven weeks latei; a thud sinallei collection of 
leaves n»a\ be made m favomable seasons In 
the* following spiing the plants aie allowed to 
glow up and produce seed, which iipens m June 
oi July 

In the preparation of woad from thegatheied 
leaves, the latter .ire first gioimd oi < rushed into 
pulp by means of huge \eitieally placed wheels 
wlm h go round on a speually piepaied gianite 
oi non floor. The pul]) is ])laced in small heaps 
to diaui, and then wanked up In hand into oval 
lumps or ‘balls’ fiom 4 to (> m in diametei , 
these are caretuIh diiedmairv sleds During 
w intei the dry ‘balls’ aie bioken again by the 
pulping wheel into ioarse povvdei, which is sub¬ 
sequently spiead out on a ‘tombing’ floor to a 
do])th of 2 to 3 ft , whole it uudeigoes ,i fermen¬ 
tative process The regulation of the Lempeia- 
tuie of the woad dining lei mentation i- of the 
gi eatest nnpoi tance, and i equu es much skill and 
expeneiite to obtain a sound piocluct After the 
ieimentation is complete, the ]>ovvder is stored 
tightlv in bands and sent to tie* d\ ei [) l* ] 

Wolfsbane, the name < oiimionl \ a])ple*d to 
A< omte on auount of its excessively poisonous 
properties See art. Aconitk 

Wood, Structure and Composition 

of. See art Timulk 

Wood Ashes, the incombustible (liuneiai) 
matt(*v remaining when wood is binned The 
pei* (‘litageof ashes obtained vanes with the kind 
oi wood, as well as with the pait of the tier 
from which the wood is obtained. The ashes 
of leaves may amount to la pei cent of the diy 
matter. Sapwood may < mi tain neai ly 3 pel cent, 
bailv 7 per cent, while the lieait.vvood may con¬ 
tain only *5 ] '*r cent. Generally it may be taken 
that tlie mot* herbaceous the plant tin* highei 
tin pei ceutage of ashes. The impoitant constitu 
cut of w'ood ashes (from an agricultuial point of 
view) is {jotasli The pel •cent age of potash in 
wood ashes varies, some investigators naming I» 
to *2. r > })<*i cent as the extremes. Generally about 
8 per cent is piesent. Wood ashes also contain 
about 1 5 per cent of phosphoric acid. As a man- 
\u (*, wood aslics have been used for hundieils of 
years Their effect is largely due to the potash 
present, but the carbonate of lime and phos¬ 
phoric ac i d present ha ve also some manurial value 
As a topdressing for giassland they are valuable 


as they promote the growth of clovers, and in 
some countries they are still collected for this 
purpose. In former years, wood ashes vveu* the 
chief source of ‘potashes’, which on purification 
gave ‘pearl ash’. They were also hugely used 
in the formation of composts, thus providing the 
base necessary for the fixation of the nitiic acid 
produced in these so-called artificial ‘nitie beds’ 
Since the introduction of potash sails from tin* 
Stassfurt deposits m Get many in 1801, wood 
ashes have fallen into disuse m England 

[s a w] 

Wood-boring Beetles. - Uinlei this cate¬ 
gory are geneially included only those beetles 
which live on dead wood, but the following list 
embraces some which live on standing tiinbei 
as well Ayalas t units, Ciyptorliynihus lapathi, 
1 hf I ohms abatis , Piasodes notatus , JSeofytiia de- 
structo), various species of the family tonncuu , 
A'ylubo/ an dtspar, Hyl nnjus pint perdu, lJyLcsuuts, 
Sapeula can hat is. Two species, A nob nun do- 
inrsticum and A’cat oh i n m teasel la turn, commonly 
called the ‘ Death watch beetles’ irom the (.uii- 
ous ticking sound which they produce, exca¬ 
vate tunnels in the wood of funiituie, tnnbe? 
weak of old houses and chinches, and also old 
standing tiees. See descilptions of these insects 
11 > the aits. AulllLl’b, t KYPTOLiJVACHI S, Axo- 
uir.M, Ac [h.h l] 

Woodcock (Seolopax rustieola , Linn ) — Al¬ 
though not legally accounted as ‘game’, the 
woodcock may not be shot by one who has not 
a game licence It is more highly prized by 
spoilsmen than any other Jhitish bird, except 
the led giouse, partly on at count of its iom- 
paiative laritv and the unieitaint,\ of its ap- 
pe.uanee, paitlv because its rapid megulai 
tb-jht among tiees affords a variety of ‘spoil¬ 
ing shots’, and paitly because it. is esteemed 
by many persons as a gastronomic delicacy, 
although to otheis the flesh is as distasteful .is 
that of any othei exclusively tain nous ani¬ 
mal In general design it is veiy r smnlai to its 
lieai lelative the snipe, blit, the woodcock is 
Diiuli the huger bird, its noim.il weight being 
fioin 1 1 to lb oz against the snipes 4 oz r l’he 
])luniage is admit ably piotcitm* in its iicli 
mottling of chestnut anil black, umber and bud, 
exactly matching the withend fern and fallen 
leaves of the woodbind Notwithstanding what 
has been alleged to the contrary, then* is no 
constant distinction in size oi plumage between 
the sexes In habit the bud is stuctly noc¬ 
turnal and cicpuseulai, as betokened bv its 
large dark eyes It feeds on wouns, Iaiv:e, and 
insects which it extracts from soft or luai shy 
ground, oi the droppings of cattle, with its long 
lull, wlnoli is delicately sensitive at the t,i]i 
Woodcocks pan eail v in Februai y , the eggs, 
f >ur in number and blotched with russet on a 
yellowish ground, are usually laid befoie the 
end of March on the bare floor of the wood 
During incubation, leaves are heaped round the 
nest by the parent buds, which sometimes cai ly 
their young, when hatched, considerable dis¬ 
tances to favourable feeding grounds In this 
process, the nestling is clasped between the 
thighs of its parent, whose legs are extended 
to their full length. Although the species is 
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regularly migrant, woodcocks arc to be found 
in tbe British Isles at all seasons, those which 
breed with us and in corresponding latitudes 
moving southwards in autumn, when they arc 
replaced by immigrant flights from Scandinavia 
and noithern Europe. The birds arriving from 
oversea are generally much emaciated and feeble; 
it is a cruel and senseless practice to shoot them 
in that state ; but it is difficult to persuade men 
to refrain from doing so, for, although wood- 
cooks speedily recover condition and stiength 
of flight, they soon move inland. 

It is certain that in former times, before the 
natural forest had disappeared, woodcocks were 
far more plentiful in the British Islands than 
they aic now. In the .Description of Pembroke¬ 
shire, written by George Owen in 1602, it is 
stated that they were taken in nets ‘in cock 
shoote tynie (as yt is teal med) w th is the twi¬ 
light . . . yt is strange thinge to take a 
hundred or sixe score in one woodd in xxmj 
houres *. 

It is not surprising that such wholesale 
slaughter should )ia\e biought the native stock 
veiy low, for it was practised in spring, when 
the male bird pel forms a curious flight in the 
twilight, going and returning repeatedly along 
the same long course in woodland glades Bri¬ 
tish law provided no protection for the wood- 
co< k previous to 1880, when, in common wutli 
other wild birds, it was given a statutoi v <. lose 
tune from 1st March till 1st August Previous 
to that year, m many districts laig*‘ numheis 
of woodcocks were shot in March and Apnl, m 
tin* belief that these were birds preparing to 
migrate northwards, whereas m fact they weie 
birds arriving fiom southern Europe intending 
to iest in the Dinted Kingdom Subsequent 
amending Acts empower County Councils to ob¬ 
tain an extension of close time fiom the Home 
Secretary, the Secretary for Scotland, or the 
Lord Lieutenant of Ireland. In Dumfriesshire 
and Galloway, for instance, the close time for 
woodcocks extends from 1st February to 1st 
October, thus securing protection not only to 
pairing birds in spring, nut to immature birds 
in autumn. The effect of thirty yearn’ close 
tune has been a remarkable inciease in the 
number of woodcocks reared annually in the 
British Isles, and further increase may be ex¬ 
pected in propoition as the woodland area is 
extended. 

The south and west of Ireland has produced 
larger bags of woodcocks than any other part 
of tiie United Kingdom. In the winter of 18(53-4 
there were shot 1250 cocks at Muckross, in Kil¬ 
kenny. At Ashford, in Galway, six guns shot 
105 cocks in one day m January, 1880, and 365 
in four days. But such results can only be ob¬ 
tained where large woods are kept quiet. Wood¬ 
cocks, being of nocturnal activity, resent having 
their rest being broken in the cfaytime. There 
can be no doubt that the modern system of 
covert shooting, which requires that the woods 
shall swarm with noisy, hand-fed pheasants and 
shall afford two, three, or four great battues in 
the season, does much to scare away these birds 
which so greatly court seclusion. [h. m.] 

Wooden Tongue. See Actinomycosis. 


Woodlands, Bookkeeping for.— This 
should, of course, be reduced to the minimum, 
as the forester ought to be left free to be in the 
woods as much as possible. Still, certain books 
are necessary to be kept for Cash, Daily Labour, 
and Piece work as regards payments to work¬ 
men and others, and a Stock-book, Sales-book, 
and Ledger for timber transactions If there 
be a sawmill under his charge, separate Mill- 
accounts will also he needed, and for a home 
nuisery a Nursery Stock-hook. There is no¬ 
thing peculiar about a forester’s accounts, which 
follow the simple rules taught m ordinary ele- 
mentaiy bookkeeping hysingle and double entry. 
What is, howevei, seldom done, though it is m 
every instance and from every point of view 
desirable, is that the forester should each year 
draw up and submit to the agent or owner, 
for previous approval and orders, a detailed 
estimate of income from and expenditure on 
the woods and plantations. When sanctioned 
this should form lus plan of operations for the 
coming year and his authority for incurring the 
charges in carrying out m due season the works 
theiein detailed and appioved after propel con¬ 
sideration, so that he does not requiie to he 
always referring again to the agent or owner 
for oiders about this or that particular piece of 
work. And along with such proposals in ad¬ 
vance for the coming year, an abstract should 
also be sent showing the actual income and 
expenditure of the past year, as compaied with 
' the forecast then pievioush submitted. It is 
1 only by having year after year methodical data 
of this sort, which simplify and facilitate woik 
throughout each year itself and cost no loss of 
time in unnecessary clerical work, that any land- 
owner, agent, oi forester can know what the 
a\erage gross and the net income from and the 
expendituie on the woodlands really amount to, 
or can theiefrom estimate with fair accuracy 
what is the capital value of the woodlands (land 
and timber-crops) regarded as an incoine-pro- 
! during in\estment. And such data have also 
| a distinct value in framing a simple working 
plan for the management of the woodlands 

f.T N ] 

Woodlands, Extent and Condition 
of British. —Out of a total land area of 
75,520,968 ac. (117,376 sq. miles) for the United 
Kingdom, only about 3,030,000 ac. (4733 sq. 
miles) are classified as ‘Woods and Plantations’. 
This gives the low percentage of only 3*9, while 
the waste lands amount to 21 '6 per cent; and it 
is equal to less than 0*07 of an acre of woodland 
•r head of population. In no other country in 
urope is there so small a percentage of wood¬ 
land as regards either area or population, for 
even Holland (7*0 per cent, 0T0 ac.), Denmark 
(5*4 per cent, 0*25 ac.), and Portugal (5T per 
cent, 0*25 ac.), the most poorly wooded countries 
on the Continent, are better off in this respect. 
This excessive clearance of the primeval wood¬ 
lands that once covered the British Isles has, 
however, been rendered possible by the favour¬ 
able influence of the Gulf Stream and by the 
abundant rainfall that can be relied on at all 
times of the year. The relative distribution of 
woodlands and wastes is as follows;— 
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Woods and 
Plantations 
(in thousands 
of acres) 

Mountain 
and Heath 
(in thousands 
of acres). 

Percen 

Wood¬ 

land. 

itage— 

Waste¬ 

land. 

England 

1(5(55 

23(H» 

5T 

7*1 

Scotland . 

87D 

1)375 

4 5 

48*1 

IN .ties 

182 

1250 

3*8 

2(5*2 

li eland 

303 

_3771)_ 

1-5 

18 5 

Total 

3021) 

1(5,710 

3*1) 

21*6 


Of these woods and plantations 1)7 7 per cent 
belong to private landowners, and only 2 3 per 
cent to tile Cimvn (administered by tilt* Commis¬ 
sioners of Woods, Ernests, and Land Kevenues 
of tlie Crown) There is not a single aeie of 
State* forest oi woodland in (beat Bi ltam, and 
only a few' hundred aeies in lieland leeently 
pun based b) the Dejiartment of Agra ultui e, 
although then, lias recently been a good deal ol 
talk about State alhuestation on a huge* scale 
(and especially in Seotlaiid), as leeommended 
m Jnnuai), 11)01), by the lineal Commission on 
<'(*ast Elusion and Allorestation. 

I i\ fai the gi eatest part of oui woods and 
plantations ha\e been foimed eluefiy for oi mi¬ 
nimi t oi sheltei, although it is as vet impos¬ 
sible to sii) what total auc.ige is intended to 
be woiked foi profit Fiom the 15th centui) 
onwaids the w T oods m England (including cop- 
pnes, vhethei simple ol stoiedwitli stand.uds 
foi timber) had to be woiked on lough lines 
laid clown in Acts of Parliament (see Akuoki- 
en/rrHK and AnnoiiieuLTURK, Statutes Bflat 
iso to), though these provisions were often 
habitually evaded Jiut dow n to about a bun¬ 
dled ) ears ago the copse woods on land unsuit¬ 
able foi agi leultme weie often the most profit¬ 
able* parts of an English estate, and weie let 
along with the farms, the coppice underwood 
being cut in legulai lotation by the tenant, and 
the timbci overwood by the owner. The oldest 
classes of standards of Oak and Elm, Ae, still 
found in copses date from the time wlien there 
was a huge* demand for home-grown timbci foi 
shipbuilding, Ac. But during the ll)th ecntiuy 
tin* increasing supplies of then cheap foieign 
tunbei giaduall) undeieut the prices for home- 
glow n wood; and wdien in 1867 tlie small im¬ 
port, duty on foreign timber was lemoved, a 
slump took place in the pnee of home wood, 
from which a recovery is now only becoming 
apparent owing to shrinkage m the woild’s 
tnnbei suiiply and increase in its demand. But 
the immediate effect in 1867 was to limit gieatly 
the sale of home - grow'n timber at profitable 
puces; and the result was that many woods, 
previously worked for profit on more or less 
systematic lines, were thrown out of anything 
like regular management and became game 
coverts or were retained chiefly for ornament. 
But even such woods and plantations as have 
been continuously managed with a view to profit 
mostly show, in their present condition, the effects 
of tlie overthinning which was customary as a 
result of growing Oak trees in comparative iso¬ 
lation with a free growing-space, for the pro¬ 
duction of strong limbs and crooked branches 
desired for shipbuilding. Under this method, 


originally enforced by Acts of Parliament, it 
was customary to legard as necessaiy such an 
amount ol thinning as would give a distance 
from stem to stem equal to about one - third 
of the height of the trees, without nil) leg.ird 
being had to the demand of an) given kind of 
tree for light or its capacity foi bearing shade. 
Thus woods of Larch oi Pine of 60 ft. high 
would be thinned till tlie trees stood 20 ft. 
ap.ut, and the same lule of thumb w T as also 
applied to Spinet* or Silver Fir, notwithstanding 
tin* fact that they aie shade-endiu ing species 
not needing a huge giowing-sjim e, and that tlie 
danger of windfall must always be veiy greatly 
increased bv su< h unuetessaiy and nrational 
ovei thinning Hence most of out British wood¬ 
lands aie <ompaiativel) open, and consequently 
often rail) less, and seldom mole, than ftom 
two thuds to thiee-quaiteis of the tnnbei pel 
at le that they might be beai ing Also, b) keep¬ 
ing tlu* woods t lose, tht! tallest, straightest, and 
cleanest boles aie pioduceil , and this class of 
tnnbei is now usuallv ninth mole easilv and 
piofitabl) saleable than the lough and t looked 
timber foimeily wanted. One effect of heavy 
thinning, howevei, must .it the same tune be 
noted it certainly bungs about at an earlier 
age than would othei w 1 st* lx* the ease the eul- 
nnnatioi* of both the < uiient .iimual and the 
average annual late of giowth Thin would of 
itself be, of t ourse, of advantage to the timbci 
growei, both as involving less capital and as 
giving eailiei i etui ns, unless (as must usuallv 
be expected) the shape, qualit), and value of 
the timbci be theicb) aflet ted It plantations 
be made foi the special purpose of gi owing pit- 
wood with a lotation of 30 to 40 ) e.u s, howe\ei, 
this method of licav) thinning might quite pi o- 
buhl) be show u to be sometimes the most pio- 
htablc* system to adopt. But geneiallv through¬ 
out Biitam the piesent tlun and unsatisfactory 
condition of the woods and plantations is mainly 
due to the eiioneous notions that nave until 
very recent years obtained with rcgaid to thin¬ 
ning Tins is now bettei undeistood than foi- 
meiiy; and when tnnbei crops now niatuiing 
aie <*leaied and leplanted, thicker and more 
profitable woodlands will probably take their 
place Sec also Forests [j n ] 

Woodlands—Management, Protec¬ 
tion, and Utilization of. - Woodland 
Man a okm knt.— As in every othei commeicial 
enterprise, capital is required for the produc¬ 
tion of timbci, and profit is not likely to be 
earned unless careful management be adopted. 
But this is rendered more difficult from tlie fact 
that tlie capital employed, consisting partly m 
land and partly in timber, is (as also m bank¬ 
ing) of precisely the same nature as the product, 
lienee the annual falls must be so lcgulated as 
to enable the proprietor to harvest the largest 
possible annual increment, while duly preserv¬ 
ing the proper amount of a growing stock of 
timber of all ages required for tlie total wood¬ 
land area. In high woods worked with a long 
rotation tlie capital m wood far exceeds tlie 
value of the land, whereas in copsewoods there 
is less difference in tlie amount of each part of 
the capital. But in order to distinguish care- 
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fully between capital and increment in high- 
woods, a stock-taking should be made every ten 
years or so. Where the woodland area is small, 
working may have to be intermittent; but in 
extensive woodlands the aim should be to assure 
regular supplies of mature timber and thinnings 
of about equal amount annually, so as to provide 
a regularly sustained yield. To secure this, the 
woods must consist of a regular series of crops 
varying from each other either by one year only 
(as in annual falls of Pine, Larch, &c.), or else bv 
such a number of years that strips maybe gTouped 
together in periodic falls for natural regeneia- 
tion (as in 1 leech, Silver Fir, &c ) The senes of 
falls need not succeed each other contiguously 
like one long arithmetical progression, but they 
must all be included in the area under manage¬ 
ment {working circb\ otherwise a regularh sus¬ 
tained yield is impossible A perfect adjustment 
of capital and product is unattainable, but the 
aim and object of any sound scheme of manage¬ 
ment {vorkmg plan) for woodlands intended to 
be worked on purely business principles is to 
try and bring the woods as near as possible into 
an ideal state or normal condition , which would 
consist m—(1) a normal succession of crops of all 
ages from seedling up to mature tree, each age- 
class occupying an equal or equally productive 
aiea, (: 1) a normal densiti/ or full stock through¬ 
out each such aiea; (3) a normal increment or 
rate of growth m each ciop fully proper tionnte 
to the quality of the soil, and (4) a normal dis¬ 
tribution of the annual falls arranged m the most 
advantageous manner, Given these four ideal 
conditions, the lesults secured would be—(1) 
a normal growing-stock or capital in wood, with 
a regular series of annual or periodic falls dis¬ 
tributed o\er the working circle, and (2)a normal 
increment or annual production of wood propor¬ 
tionate to the quality of the soil and the climate. 
The nearer the actual condition of woodlands 
approaches to this ideal normal condition, the 
greater are the advantages secured by having 
a regular annual supply of timber to meet local 
demand and a regular income from its sale, 
cheaper and more efficient labour through em¬ 
ployment being more regular, and less danger 
from windfall, insects, fungus diseases, etc.; while 
the only drawbacks are that in trying to attain 
the normal condition some crops may have to l»c 
cut before being fully mature, and others may 
have to stand for some yeais after they have 
already begun to sink in rate of growth. 

The normal capital in wood needed in timber¬ 
growing may be roughly estimated as equal to 
i (annual fall x numbei of years in the rota¬ 
tion), the annual fall being the number of acres 
felled multiplied by the yield per acre in cubic 
feet; and each annual fall removes the normal 
yield throughout the whole woodland area, in 
the shape of the complete growth of each suc¬ 
cessive year throughout the whole period of 
rotation, which is actually stored up in the 
mature trees felled. Say, for example, that a 
simple coppice is worked with a rotation of 10 
yeais; then in spring (just after a fall) the crops 
on the ground will respectively he 0,1, 2 ... 7, 8, 

9 years old, and in autumn (just before a fall) 
1, 2, 3 ... 8, 9, 10, and the average of these two 


series, taken in summer, will give J, lj, 2^ . . . 
7*2, ^4, 9j; while the sum of all the 10 factors in 

this arithmetical progression will be ^10 x 12 

and this in the ease under consideration means 
the pioduce per acre obtained at 10 years of age, 
multiplied by half the number of years (10) in 
the rotation And it is the same with high wood 
crops worked with a rotation of GO to 100 years 
or more, whether they be treated by annual 
cleai fellings, or by several annual falls being 
grouped to form a periodic fall for purposes of 
natural regeneration 

These are the fundamental theoretical pim- 
cijiles upon which woodland management is 
based; and their application consists in first of 
all subdividing the total area into convenient 
blocks and conipuitments, forming the peima- 
nent framework for futuie administration, and 
then (if necessary) forming woiking circles (for 
simple coppice, copse with standaids, bmad- 
1 caved high woods, and conifer high woods) each 
containing the whole of the regulai series of 
annual oi pci iodic falls for the areas, subject to 
the same details of treatment. Hitherto those 
j)i mciples have been to a gicat extent disre¬ 
garded in Britain, but they will need attention 
if any gicat national sthenic of afforestation lie 
undei taken. A register has then to be drawn uj> 
of all the woodlands, to aitango them m their 
se\eial periodic age-classes (0 20, 20-40 uais, 
<S:e ) and see how this corresponds to a normal 
age-class distribution, and also to consider which 
of them should come to the fall within the next 
10 years or so— average sample plots being caie- 
fully selected and measured where it is desnablo 
to ascertain the quantity of timber and the cur¬ 
rent annual increment throughout these mat til¬ 
ing nr pci haps overmature parts of the wood¬ 
lands When field work of tins description is 
completed, a tabular woi king-plan can be dra w n 
uj) for the u(*xt It), 15, or 20yeais, indicating how 
the wishes of the proprietor can probably best 
be attained, and by a revision of this every 10 
veais or so, a sound scheme of management tan 
be gradual^ introduced with legard to felling, 
thinning, natural regeneialion or planting, <k< 
The Valuation or Woodlands takes pla< c by 
means of foinmhe based upon the geneiai for¬ 
mula for summarizing a gcometi ical progression, 
as all snmmaiizing or discounting of money 
invested m or derived from woodland opera¬ 
tions has to be dealt with strictly by compound 
interest Tn such calculations it* is best to take 
3 per cent as the usual rate of interest, for arbi¬ 
trary raising or lowering of the percentage may 
easily lead to calculating results always very 
diveigent, and often contrary to common sense. 
The capital m woodlands (land and growing- 
stock) may be valued by four different methods, 
by estimating (1) the actual cost of production 
(so far as concerns the timber crops), (2) the 
market value if sold or compared with similar 
adjoining properties, (3) the prospective value 
as to future net income, or (4) the capitalized 
value estimated on the average net income 
(where C = 100 x net annual income at p per 
cent) This last method is that adopted in 
aluation for succession duty, but a sliding scale 
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diminishes the capital value according to the age 
of the incoming life-tenant In all eases of wood¬ 
land valuation only net income should be taken 
into calculation. And to estimate the true re¬ 
turns from woodland crops as to thinnings at 
diflercut. times, as well as the mature fall, the 
age at which each thinning is made must be 
noted, and the net income therefrom must be 
capitalized to the tune at which the matine fall 
is made. 

Woodland Protection is that branth of 
forestiy which treats of the prevention of and 
remedy for damage of any sort, whetliei directly 
oi indirectly due to human actions, farm live¬ 
stock, game, rodents, birds, insects, fungus 
disease^ weeds, wind, frost, or any other cause. 

1 With regard to human action .s, in all conn 
tries possessing extensive foiests spet ml forest 
Jaws have been found net essarv to alloid ade¬ 
quate protection but in the Tinted Kingdom, 
with its paucity of woodlands and almost entire 
ahseme of State forests, the only legal protec¬ 
tion given to woods and plantations or to tiees 
.ind shrubs is that provided by the ordinary 
eiimuial arid civil law (s<e \ln.ouiciTLTrnE, 
Statutes Bflvtinci to) This <o\ers damage 
bv theft, maheious injurv, election and main¬ 
tenance of boundary maiks, regulation of miii- 
mon.ige and l ights of use!, ti espass, carelessness, 
and lires(vvhi< li fi eqnentl.vpiovc the most sei ions 
of all: s<r Fires in Woodlands) 

2 . IT/// regatd to farm Inn-stool, the only" 
suitable method of seining protection against 
da magi' hv louses, ratth', oi sheep is t.o em lose 
end feme the voting plantations foi at least. 
Id or 12 veais m much the same in inner as 
against deer and ground game (see Pence Posts 
and Fences) This is a ju eeautionai v measuie 
adding to the original cost of a plantation for 
though the owner is not hound to fence, lie 
must, abide hv the consequences of not doing mi, 
although a civil action might lit' against any 
neighbouring propi ietor whose cattle strayed or 
trespassed into and damaged the plantation, but 
if a plantation immediatolv adjoining a highway 
i e.minis unfeneed, the ovvnci cannot complain 
if (attic stiay on to it from tin* highway, and 
must bear any loss caused theioby In countries 
like France, Germany, Italy, India, At , when' 
woodland gia/mg is of importance, the action 
of piopnetors and of graziers is usually limited 
by lilies fiamed under Fore-4 Acts and having 
the force of law, concerning such matters as the 
closing of falls bearing young crops, adequate 
super v lsion, prohibition of grazing during the 
night, oi of driving herds into the woods too 
soon m spring, Szc. 

3 With regard to game, the damage 4 may vaiy 
greatly, both as to its nature and its extent, 
according to the class of game; and tlm same 
may be said as regards the best method of 
affording the protection necessary in each case 
(see Game—Damage to Woodlands). But al¬ 
though red deer and roedeer (see Bed Deer and 
Boedeer), and hares and rabbits (see Hares and 
Rabbits) may be kept out by fencing and wire- 
netting (at an outlay which adds considerably 
to the prime cost of the plantation, though it 
should properly be debited to the game account), 


yet there is no possible protection against black¬ 
cock, except constant endeavours to keep down 
their numbers by shooting them during the open 
season. As blackcock (Tetrao totn.r) increases 
rapidly among the long grasses and other weeds 
which spring up strongly when poor grazing 
tracts aie enclosed and planted, they <(institute 
one of the great dangers to which young conifer 
plantations (and especially- of Lar< h and Silver 
Fii) are now exposed in the Highlands of Scot¬ 
land. 

A With regard to the smaller rodents, wood¬ 
lands have to bo protected against squirrels, 
mice, and voles, which all do considerable dam¬ 
age when allowed to in< lease in large numbers 
(set' Squirrels and M ic h and Yoi,i<s) Through¬ 
out the ninth of Scotland the damage done by 
squm«>ls gnawing the haik of voting polowoods 
and oldei woods of Pine and Larch was so gioat 
that ‘squirrel-dubs’ had iccently to he formed 
in Boss-shut* and the adjoining counties, and by 
pajung threepence a tail foi scveial thousands 
of squirrels, their numheis have now bee mie 
greatly leduced, but t(distant shouting (espe- 
I eially duimg nesting turn) is needed to keep 
| this destiactive, though pieltv, little animal in 
cheek Mice and voles <un best he kept down 
hv protecting their natuial enemies among buds 
■ind otlu i animals, such as owl bu//auls, kes- 
! tiels, weasels, hedgehogs, foxes, A( ; hut when 
they im lease m laigc numheis and become a 
! plague (as m Pert.hsluie in 18(53, and m the 
I south-west of Scotland in 18i)2), one of the best 
1 ways of getting nd of them is by poisoning with 
phosphorus paste added to oatmeal laid in drain 
| pipes scattered tinoiiglmut. plantations. 

f> With regard to In ids, next to the game lards 
blackcock, ptarmigan, and capercaillie, the most 
destructive kinds are the wood pigeons among 
the (Vilunilnd.e, the common |ay and the nut- 
craekei among the Coivid.r, the chaffinch, tho 
mountain finch, and the hawfinch among the 
Fnngillidie, and the common crosshiJ (Loxia). 
These can only he kept down by shooting when 
they- begin to become* troublesome, and especially 
as regai ds wood pigeons, the interests of tho 
faimei ami tin* fen ester aie .n this respect iden¬ 
tical, for they are veiy destructive to acorns, 
beech mast, Ac., when swarming m large flights. 
Foi tunatelv, however, most birds, and especially 
[ the* song bn ds, are insectivorous, and therefore 
useful m keeping down insects Stai ling, cuckoo, 
tits, swallows, flycatchers, wrens, A< , aie all 
thus useful, wdule owls (except the great owl) 
and the black-headed gull also help to keep 
down mice and voles. Birds that are on tho 
whole moie useful than destiuctive include lap¬ 
wing, plover, bullfinch, goldfinch, greenfinch, 
woodpeckers, thrushes and blackbirds as regards 
insects, and crows, rooks, and jackdaws, buzzar ds 
and kestrels as regards mice and voles Tho 
best mode of increasing the number of useful 
birds, and thus protecting the woodlands, is to 
erect nesting boxes high up on trees. 

6 . With regard to insects , the best general 
protective measures are careful cleaning and 
weeding of young plantations, and thinning and 
tending of all older woods; mixing the different 
kinds of trees in groups according to the different 
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kinds of soil and situation; removing quickly all 
dead stems or branches and the debris left after 
thinning or felling, and rectifying damage done 
by natural agencies, while the special protec¬ 
tive measuies include also peeling the baik of 
all tiees, and especially comfcious tinibei, winch 
have to remain for some time in tin* woods after 
felling (though a few unbacked logs may be left 
here and theie tempoi arily to act as decoy-stems 
for bark beetles, to be lemoved and barked aftei 
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the eggs are laid, but before they aie hatched 
out), giubbmg up stumps, wheie\ei a good 
mm ket for lirewood makes tins piaetuable, and 
taking measures to increase the numbei of in¬ 
sectivorous buds and ot paiasitir mser ts(lchm‘U- 
iiioindie, llraconulse, &e ) winch prey upon the 
destructive kinds 

7. Protection against weeds is only obtainable 
by soil preparation pievious to planting, and b\ 
careful cleaning and weeding till the young 
plantation establishes itself (see Pl wiations. 
Clean imi of). 

8 Protection against fang us diseases, often vei \ 
destructive m conifer woods and plantations, tan 
best lie obtained by caiefully tanking out the 
general pi elective measuies indicated above foi 
insects, though spe< lal diseases reqtnie specul 
ineasul on (see Fungi) 

0 Protection against injuries due to inorganic 
causes or injurious influences in sod or atinospho e 
may vary greatly aecoidnig to the nature of the 
inducing cause, and the special measures which 
experience shows to be most useful will be found 
indicated in the various ai tides on Frost, Heat, 
Lightning, Wind, &c. 

Utilization of Woodland Produce is one 
of the fom main blanches of instruction in mo¬ 
dern forestry, its object being to instruct those 
engaged in growing timber and minor produce 
in all that aflects the technical qualities and 
uses of the raw r material they bring to market, 
and thus enable them to supply, so far as 
possible, the special demands as to kind, qua¬ 
lity, and most suitable dimensions and assort¬ 
ments. The technical pr operties, practical uses, 
and market value of timber depend to a great 
extent upon the anatomical structure and the 
chemical composition of the different kinds of 
wood (see Timber); and of course, a large demand 
being constant, the market value is proportion¬ 


ate to the quality for any specific purpose. The 
prices obtainable foi timber vary greatly in 
different localities, while its value m the woods 
depends on its distance from the sawmill oi the 
place of consumption. Its value m situ may be 
estimated by deducting the cost of transport, 
and about 15 to 20 per cent for tlie tnnbci mer¬ 
chant's pioht, from its maikct value at the place 
of sale; and of couisetlns shows the impoitance 
of good loads and easy lines of transputt In 
LX>8 the average value of some of the chief 
kinds of Liltisli tinibei m the woods was per 
cubic foot—JNoivvay Kpiuce, IW. to (id ; Scots 
Pme, 4 d to (id , liudi and Alder, (id , Asli and 
Lur< h, IOg? to \s. lleech, Is 1 d; Oak, 10 d. to 

‘Is (id. 

’Woodlands allow of thinnings even f> to 
10 ve<us bcloie matuiing to give then final 
yield m tinibei , and tliev also give mmol pio- 
duee in the' shape of tiee seeds, lesin, tanning 
baik, Ac, bcioie oi at tin* time of the cutting 
of coppn e ,uj(1 the telling of standnid tiees and 
highwoods (’oppu es and small thinnings an* 
cut with hand lulls oi billhooks, while axes and 
saws are used foi felling tinibei , and when 
stumps .lie lemoved tliev have to he evtiacted 
bv jacks and othei machinesgiv mg stiong lever¬ 
age, sin li as the .Hawk-eye (home jiuwci) and 
tlie Au.stialian Monkey - ).ick (sciew povvei) 
The most (*lh*( live lulls foi (opplillig aie tho.se 
that aie well lialamed and tan ly lieavv, and 
the best stioke can In given when tlie pole is 
bent slightly down with the left hand, so as to 
give a clean, smooth cut as neai tin giound as 
})ossible (see also CoiTiChs and Osiers) In 
felling large poles and mature tiees the use of 
axe and saw is geneial, and tin* best season is 
autumn and vvmtei, when there is least sap (see 
Felling cn Timber) 



Fijr 2 — Grabbing Stamp with >nkc*y ’ Jack 


Felled tinibei should be removed from tlie 
woods as soon as possible, and conifers in par¬ 
ticular are almost certain to become infested 
with bark beetles if left on the falls after May, 
unless tlie logs aie peeled. If timber has to 
be stored m depots before conversion, it should 
be raised well off the ground, and conifer logd 
should also be barked. The cost of cutting and 
soi ting 12- to 16-year-old coppices varies from 
about 10*. to 15*. per acre, according to thick¬ 
ness of crop; while the cost of felling, trim- 
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ming, and logging timber is about In. Gd. to 
2s. G(/ per load of 50 cu. ft. for conifers and soft¬ 
woods, 2s. to 3s. foi most hardwoods, and 2s. Gd. 
to 3s. 6<i. for Oak and Ash. The marking with 
serial numbers of trees and logs or lots of timber 
can best be done with a revolving numbering 
liammci ((irohler’s). 

Coppices aie usually sold standing, either 
privately oi by auction, at so much per rood 
oi aeie, to be cleared by a fixed date (end of 
Match foi ordinary coppice, middle or end of 
May for oak bark coppices), the poles to b< 
reserved as stoics or standaids being maiked 
-with a img of whitewash oi paint about 5 ft 
up Oak balk coppice, once \ery profitable, 
Jiaidlv pays now, and most of the coppices of 
ibis kind have been or arc now being con veiled 
into high woods (see Barking), while Imidle- 
m.iking is now also almost a lost ait 

In Biitam timbei is sold by public aiutiou, 

1iy tender, or by puvate (ontiact, and it, mat 
be sold either standing oi felled When* piac- 
t-icable, it, is usually best, to sell it standing, at 
fixed iates foi first- and sei ond-( lass dimensions 
(also to be fixed), with a reasonable dediution 
m rase, of unsoundness (sc< Timum: M i< \si iu- 
Kent) Belling of timbei sold standing nia\ 
cithci be done b\ the seller oi the buyei, but 
the piopiietor’s own men are more likedv to be 
caieful of lus interests -with legaid to damage 
to femes, othei tires, un<h*rwoods, &c , such as 
often gm*s i use to disputes If timbei be fell* d 
befoie selling, the landownei (unless lie has a 
.sawmill) is sooner oi latei foi red to sell, even if 
he does not gel a fan pure foi it; and in an\ 
cast* he is piai tically defrauded of pai t of the 
value of the timbei wheie lings aie foiined to 
keep down the selling puce locally, and then to 
hold a ‘knock out’ sale among the timbei imi- 
rbants themsehes In whatever manner timbei 
bt* sold, the conditions of sale should include 
stipulations regarding modi* and tame of pay¬ 
ment, and mode, time, and route of extraction, 
and also piovision m case of the buyer failing 
to satisfy all lus covenants. 

In Biitam the transport of timber fiom the 
woods to the sawmill or railway, »ke, is mostly 
by horse and cai t or wagon, both the foul- 
w heeled timbei cait and the two-wheeled jankei 
or ‘timber bob’ wutli broad - flanged y\ heels 
being largely used for this purpose But frac¬ 
tion engines are also used foi heavy load tiafln, 
and on some estates (y g Canonbie in Dinnfnes- 
slme, and Bowmont m Roxburghshire) |)ortahle 
tiamways are employed. Tleie diaggmg is 
mostly done by horses, but oil the Continent 
oxen aie Iaigeh used. Dragging of heavy logs 
can be facilitated by the use of a dragging shoe,, 
and by laising the ends on little sledges, and 
the sledging of poles and logs might with profit 
be far more largely adopted in lully woodlands 
than is yet the ease m Britain. The cost of cart¬ 
ing varies greatly accoiding to kind of wood, dis¬ 
tance, gradient of road, state of weather, &c , but, 
is usually about Iff. to l^rf. per cu. ft. per mile up 
to 4 to 6 miles, and \d. a eu. ft. per mile beyond 
that. (Parting is generally cheaper wherever there 
is a good network of metalled roads; while tram¬ 
ways (best gauge 24 in.)are only cheaper when the 
VOL. XII. 


Wood Pigeon 

land is ley el or slightly down hill and the gradient 
slight; but the use of a traction engine and goods 
wagons is economical when long distances hn\e 
to be covered, and especially il conversion can 
take place at a sawmill in or near the woods 
befoie LianspoiL Railway transputt is m Bi i- 
tain regulated by the general railway <lassilnu- 
tion of goods, which prescribes the method of 
ineasiuemeiit and classifies the iates payable 
for difleient kinds of timbei Transpoit on 
inland waters can take place by loose-drifting 
1 oi floating m rafts Bloating is customary in 
Stiathspey, but many of our inland waterways 
might be mm h moie utilized thus, as all of our 
comfeis and most of «mi hioad-leaved frees are 
floatable, and watei tiansport is cheapest 

The dm ability of timbei can lit* gi cully m- 
<• leaded 1»\ piupti seasoning (sec Skisommj of 
Timmei:) and h\ lmpiegnatmg it y\itli anti- 
septK ,md theiefoie picsci \ative substances 
(see Tiwiihii riiESEKVATlox), among which cieo- 
sote and napthalm ai e chiefly used in Bntain. 

4’he utilization biamh oi foiestiv also in¬ 
cludes instruction concerning woodland mdus- 
ti les, sudi as estate sawmills, pi cpaiation of 
wood pulp and cellulose (see ('iua lom ), the 
Iniiningnf dianoal (see ('ll \uco\i.), lcsin-tap- 
pmg and the piepaiation ol tmpenluie and 
n»sin, piipaiation ot jmtaslu s md acetate of 
him, the pioiitable use of sawdust and small 
waste wood (see S \\\ oust), and gia/ing m wood¬ 
lands, whuli an* often piofitablc m extensive 
foiests, and mmi especially when these au* 
located at a considciable distal u* from Luge 
wood-consiinung <enties [j nJ 

Woodla ds, Valuation of. See ait. 
Woodlands Management, RuoTEcnoN, and 
Utilization oi 

Woodlouse, <ommouly tailed the ‘ slatei 
frequently causes senous damage m hothouses. 
See aits Oximts, \hmadillidiitm 

Wood Pigeon, oi the Ring-dove (Columba 
jtaftitithits), is the hugest and commum. u of the 
foul Bi ltisli species of jiigeon It iswell-kiiowui m 
exeiv part, of (beat Bn la in, but is much moie 
numerous m the east than in the west Its depre- 
dations <ire so gleat- .is to a use seveie loss to 
agi icultmists in many pai N «>f England, and its 
suppression has bet nine a matterof some urgency. 
Its food consists of seeds and giam of all kinds, 
peas, berries, turnips, \c In the tountiy gene- 
lally, its extieme shyness makes it yerv difht ult, 
to approach and secures it <ompaiafr\c safety; 
but m tin* London paiks, when* it has noyv 
foi many x ears successfully established itself, it 
lias become so tame .is sometimes to feed out of 
the hand The Ring dn\e is found duiing the 
warm weathei tlnoughuut the wooded distmts 
t,f Europe, and m Moitli Afnca; yylnle m the 
coldei seasons it deseits the moie northei ly r 
regions, and its numbeis are pioporfronately 
increased in the south In the wuntei it goes 
about m large flocks, but in summer it is usually 
seen m pairs The nest is of veiy flimsy con¬ 
struction, consisting of a few twigs laid crosa- 
yvise on a tree. In it are deposited two, or 
occasionally three, white eggs. Two or three 
broods aie* produced in the year. The Ring¬ 
dove derives its name from the patches of white 
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on each side of its neck. In flight it is easily 
recognized by two conspicuous white bars across 
the wings. [hr u. k ] 

Woodrush, or Field Woodrush {Lu- 
zula c(tmpcstris), is a pcremii.il creeping liei b 
belonging to the nat oid Juncaee«*c (Till ike 
its 1 elation the true ltush (.1 uncus), this species 
pn fern dry land, and m pom, div, sandy and 
he.itby pastures often accompanies such grasses 
as Sweet Vernal. Scanty tufts of the foliage 
(readily grazed by sheep) appear on the ground 
m early spring, w hen, with its flat leaf-blades, the 



Woodimli (Luzula campestrts) 


1, Vertical section of flowei. 2, Flint. 

Woodrush is often mistaken for grass. Such con¬ 
fusion is, however, impossible when we observe 
that the leaf - blades aie ,u ranged in several 
(not. m two) lows, and th.it the maigin of 
each blade bears a conspicuous fringe of long 
wdnte bans. In April or May, leafy stems, 
otten only H or 4 in high, glow out from the 
tui t of foliage These tel minute in hi am lies 
clothed wuth compact clustcis of minute dark- 
hued flowei s, which iipen and foim one-cham- 
bered capsule fi nils, ea< h containing three seeds 
Tims Woodrush can not only propagate from 
the ci roping underground stem, but ran also 
spread fieely by seeds The simplest plan for 
keeping it down is to foster luxuriant growth of 
the associated grasses by topdressing with suit¬ 
able manures. 

Several species of Woodrush are tall shade 
plants often abundant in woods on sandy soils, 
e.g. Great Woodrush (Luzula sylvatica ), with 


leaves often several feet long, capable of retain¬ 
ing their vet dure throughout the winter 

[a. n. m‘a.] 

Wood Sorrel ( O.ralis Acotoxelht), some¬ 
times tailed Shamrock, is a perennial herba¬ 
ceous shade plant belonging to the nat oni. 
Oxalidaee.M* It is common m woods in lintam, 
throughout Europe, in ('mitral Asia, and m 
North America. Underground, theie is a hori- 
I zontal stem (creeping lootstock) covered with 
! scales (persistent bases of leaves) From tin* 
growing apex of this stem a tuft of leaves springs 
up, with a < liaiuct.ei istn leaf-blade divided into 
tinco leaflets l .abating iiom the apex of the 
leaf-stalk. The leaflet when chewed has an acid 
flavouj, due to the pieseiice of acid oxalate of 
potash Along with the leaves theie appeal m 
earlv spring solitaiv wdnte iloweis veined with 
])ui|)le, wlndi when upe form <hainbeie*d eap- 
sules, each chambei containing two glossy-bla< k 
seeds [a n m‘a ] 

Wood Wasps. See aits Si REX 

Wool. —The woolly <o\clang of the sin cp 
forms the most impoitaut law material em- 
ploved in the manuf.u tin e* of textile luluics 
that aie used for clothing m wdncli wanntli is 
a desiied feature Tt also eutets laigclv into 
the < (imposition of otliei text tin's than dot lung 
fabiKs, as, for mstam e, caipets, tapestnes, ami 
upholstei v (loths Wool is a moddicati«>n ot 
liau, it glows in the same manmi, and is 
sum Li i in chemical composition In pin seal 
structure, howexei, it is m.itci tally ditlennt 
from hair, and it is to this ditleienec that the 
matclial owes its gicat value as a textile hbie. 
Comineiually, the pioduee of the Angola, Ti- 
betan, and (eitain South Ameinan goats, and 
of the camel, wlndi moie ncaily appioaehes the 
stiuctuie of ban, is (lassed as wool, but the 
supply of these fibies is v<*iy niudi less than 
the supply of w t oo1. In its natuial condition 
the slieep grows both wmol and hail, but m the 
domestK animal, consistent care and cultivation 
dining succeeding geneiations, togethei wilh 
caieful s«de(tioii m bleeding, have so unproved 
the dial a.( ter of the lovcnng that in the Inst 
fleeces the hails aie entirety absent oi are of 
uifi oqueut ociurieneo Under unfaxoiuaoh* 
conditions, however, such as continued exposinc 
to inclement W'eatlier, slice]) always tend to 
glow h.urlike fibies (termed ‘kemjis’) mixed 
with the wool. 

Tiik (tTjowtti oi« Wool —Wool grows from 
a hair-follide or gland situated in tin* middle* 
lavei of the skin The gland secietcs a lymph- 
like liquid from vvlin li, by tile ]ii oe ess of growth, 
the filne is gradually developed, being com¬ 
posed ultimately of cells of different forms and 
piopcrtfes The gland secretes also, and sup¬ 
plies to the fibre, an oil which, acting as a lu- 
bileant, makes the wool flexible; this oil forms 
a true constituent of the fibre In addition, 
a fatty substance, known as ‘wool grease’ or 
‘wool yolk’, is poured on to the fibre before it 
reaches the suiface of the skin by the sebaceous 
glands The wool grease covers the surface of 
the fibre, and servers to protect it from me¬ 
chanical injury during its growth, and at the 
same time prevents the fibres from becoming 
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matted or felted together on the sheep’s body 
The sweat from the animal—termed suint —and 
extraneous matter smli as earth, sand, seeds, 
and particles of vegetable matter, also adhere 
to the fibres. Before the wool can be used for 
textile purposes the fatty covering, the sweat, 
and the oilier impurities have to be removed, 
but it is necessary for the natural oil to be 
retained m the fibre or the wool will lose 
mudi of its pliable and resilient natuie 

Sti:i_'( ri'iii* or Wool — The wool filne, when 
observed umlei a microscope in the dean con¬ 
dition, has the appealance of a solid lod coveted 
on the surface with nregulaily shaped scales 
winch project fiom the loot to the tip of the 
i,hie, and overlap each other like the scales of 
•i fish oi the tiles of a loof. Gencially the hbic 
i (ylmdnral in (loss section, but m some eases 
the form is elliptual It is built up of a vast 
number of individual cells, wlndi axe m three 
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scries (o) An outer or 1 epithelial layei of fl.it 
(ells which foim thm, bioad, inegulai ly shaped, 
homy stales coveimg tin* entire smf.tce of the 
fibic and projecting fiom the loot to the tip 
In some wools each (ell appeals to completely 
vuii omul a fibie, but in most-cases longitudinal 
stnations sue observable The leai edge of cadi 
wale l-^ securely* embedded in the fibre, the 
for waul edge, wlieie it oveilaps the preceding 
scale, mil) lie flat to the surface, or motiude 
moie < a less fi eel \ fiom the body of the fibie. 
Tin found condition is commonly found in 
(oai c wools, and the latter m the finei \a- 
i iet i* -i The presence of the scales, and the 
dn (at mu m which they point, can be detected 
by holding a single dean film* between the 
lingei and thumb of each hand, and drawing 
the hands gently apart; the end neaiest the 
tip of the fibie readily slips, whereas the root 
end lemams stationary. The form of the outci 
scales aflects the lustre and the sin inking oj 
‘felling’ property of the wool, if the scales are 
comparatively huge, .aid lie flat to the surface 
of the fibie, as represented at A in fig 1, the 
wool is lustrous; but, on the other hand, if they 
are small, and have free protruding edges, as 
shown at n in fig. 1, the wool is dull in appear¬ 
ance, but is generally a good felting wool. The 
n tun her of surface scales per inch varies from 


about 2000 in the fine merino wools to about 
1400 in the long English wools. 

(b) The cortical substance within the outer 
scales, which forms the bulk of the fibie, con¬ 
sists of mu row mils (mi li of which tapers to 
a point at the ends These* cells dovetail with 
each othei m the manner repiesented at v in 
fig 1, and bum a dense, compact, elastic struc- 
tme which, on account- of the cellular foimation, 
absorbs moisture very icaddy. This is an im¬ 
portant- feature to the dyer, as it gives the 
mateiial a sti ong affinity foi colouring matters 
(r) The centre of the fibre consists of me¬ 
dullary cells, which me round**! and generally 
largei than the suriounding cortical cells These 
cells may be m a single senes, or in several 
senes ananged side 1 bv side ; m some cases they 
ioim a (ontinuous line in the fibre, but in 
otbeis t-liey oiiiir only at mteivals The me¬ 
dulla piovides an internal diannel for the flow 
of the lymph which noiuishes the fibre during 
its growth There is no sliaip line of division 
between the three* pmts of a fibie, and n- the 
fine vaneties of wool tin* piesence of flu me¬ 
dulla frequently cannot be detected, blit it is 
generally obsei vabh in (o.u se w ools and in the 
wool hails In wooD that are natuially black 
*>i colouied, the* mattei to which the tibie owes 
its coloiu is chiefly" situ itod ii> i gianulai jng- 
ment betw«*en tin* mcdullaiy mils; m some 
< oloui ed wools the (olounng matter also per¬ 
meates the eoitie.il cells 

GllMIlCAL < 'oMl’OSlTION (>1< \V ( »OL - The fibre 
is gelatinous, and m tin* chan c< lidition is com¬ 
posed of eaihon, h\di*»gen, oxv gen, nitiogen, 
and sulphui These elements, hcnvevei, aie not 
jnesenl m constant ]>iojxntions, lieu, e a definite 
chemical foimula cannot- be assigned to wool 
It similai in composition t<> horn, whalebone*, 
featheis, c!xr, consisting of a subst-anee to which 
the t-euu ‘keratim*’ is applied, the average pel* 
centage of wool keiatme is eaiboii 51, hydiogen 
7, oxygen 21, nitiogen 17, and siilphiu 4. Sul¬ 
phur is the most- variable* constituent, and is 
found to lange lrom 21 to 5 per cent, its ptc- 
senc'c* in (ei tarn c n cumstances is a ilisadvaiit.ige 
m dyeing, because when Imd is jnesent in the 
dye solution the sulphui m the wool coin buns 
with the lead and forms sulphide of lead, which 
makes thecolmu appeal dullci When wool is 
burned an ash is left,, amounting t-o about i per 
cent, which consists chiefly of phosphates of 
lime and magnesia, and sulphate and uiibonatc 
of lime 

Action of Chemical Si ijstwcfs on Wool — 
Strong alkalis, such .is caustic soda and caiMu 
potash, have* a- most injuiious c*fic*ct upon the* 
filnes at any tempera till e, and even a dilute 
-.oiution (fiom 2 to 4 pel mnt) at boding tem- 
peiature will dissolve wool The eaibonates of 
sod; and potash, if strong and at high tempeia 
tures, will also destroy the fibres; but in weak 
solutions and at model ate temperatures they 
aie not injurious, and an* laigely used along 
with soap in semiring wool Mild alkalis such 
as liorax, phosphate of soda, and ammonia, in 
weak solutions, aie- also uniiijurmus Dilute 
nitric* aeid, when boiling, tends to turn wool 
permanently" yvllovv , this acid is frequently used 
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to .strip the colour off shoddy—that is made from 
dyed rags -in order that the material may be 
le-dved. Hot, concentiated, hydrochloric* and 
sulphuric acids will destroy wool, but in dilute 
solutions (not exceeding 3 per cent of acid) 
those adds, even at high tempeiatures, have 
veiy little effect on the iibres fmthei than open¬ 
ing out the surface scales and thereby making 
the mateiial haishei to tin* handle Sulphuric, 
avid, however, lias a very destructive action 
upon vegetable matter, and frequently achan- 
tage is taken of this in lemoving vegetable 
matter when there is a huge quantity pie.sent 
m the wool. 

Physical Pkoi’krtiks oi Wool —The quali- 
ties oi piopeitios in wool which influence its 
value and suitability foi diflei cut pm poses, and 
bv which it is judged, aie. stlength and elas- 
tidty , tiuenessol fibie, inieness, softness ami 
flexibility , dullness or wav mess, length and 
uniformity of staple, lustie; felting piopeity, 
hyg.owojmity , affinity for colouring mattcis, 
natmal eoloui , iicedom fiom \egc table impuii- 
tiesaod kemps, and cpiantitv of wool yolk. 

Stn'iHfth and JJ/asticdy —\\ r o<»ls var> greatly 
in tensile stiength and elastic itv auoidmg to 
the breed of the slice]), the quahlv of the wool, 
and i he diameter of the fibie A coni sc fibie 
is stmiigd than a tine fibre, but m pmpoition 
to its thickness the l.ittei is gcmiallv stiongei 
than the foi mci The pedihai cellular aitunge- 
11 n ut midt b the st incline \ciy Inin, flexible, 
and el,istu , a Idne »an be b<*nt oi turned any 
v\a\ without in|niy, and when subjected to 
ptesstue tin* <ell.s oflei lesistume so that when 
the picssine is ii moved the mateiial letuins 
to its iormei condition The digiee of elusti- 
<it\ may be noted bv giaclually stietehing out 
«i libie until it bleaks if the elasticity is good 
the two ends shimk and twist lip, but if de- 
lic lent m elasticity they do not altet mm h m 
position, both stiength and elastic itv an* \ei > 
important in spuming and weaving, and in the 
felting process, m enabling the (dues to stand 
tin* stiain to wlinli tliev aie subjected 

True,/cus of Fibie - l T nifuirnit.\ in stiength 
tluoughout tlit' length of the fibres is of great 
inipoitance to tlie spiunei, bei atisc if they'con¬ 
tain weak oi teiidei pl.iees they aie liable 1 to 
bleak at these positions This lcsults m a 
cleeica.se in the aveiage lengtli ot the wool, 
while tile shoi t luoken ends of the fibre's will, 
m combing, be taken out as waste Temlci 
wool is glown duimg the penod that a sheep 
is m bad health, oi is suffering fiom want of 
projici noiu lshinent, or fiom iold, on the re¬ 
turn of normal conditions the fibies icgain their 
stiength, but the temlei pait. in the llceec le- 
dmes the \alue of the* wool foi any puipose, 
and may render it. quite unsuitable ioi certain 
Uses. 

Fineness. — Fibies van m fineness to a coii- 
m del able extent, not oi 1 1 \ m diflerent bleeds, 
but. alsc> in the same fleece It is necessary, 
however, to loiisidei fineness in ldatum to 
length, because, as a lule, fineness is propor- 
tionate to length If otliei piopei*ties of wind 
are equal, the finei the fibre is, tlie better it 
is foi textile purposes, because foi a given size 


of thread more fibres are required if they aie 
fine than if they are eoai.se. A greater number 
of fibies makes the thread fuller, and the cloth 
lias a superior appealance and handle Also 
a finei tin end can lie spun fiom a wool that 
is superior in fineness Merino wools vaiy m 
diametei of fibre from in. to ^> 0o in, 

although the latter is exceptional, {Southdown 
wools lunge fiom , o'oo 111 i^W 111 111 ( ha- 
mete.i ; while in tlie long lustious wool the 
diameter vanes from -o () in. to m. 

Softness and Flexibility —These piopeities, 
to a huge degiee, vaiy according to the cjuality 
of the wool, fineness, softness, and flexibility 
almost linanably go togethei, and it is gene- 
lally found that. w'ool from ,i puie bleed is 
softer and more flexible than cross-bred wool. 
The n.ituie of the outci scales largely influences 
tlie pliability' of wool, if the edges of the scales 
aie flee the wool is soft and yielding, wheicas 
if the scales fit closely to the* surface*, the* hint's 
.in* sidle! and art* not so easily twisted togethei 
in the thread Foi \ei\ many' purposes wool 
of a soft pliable natiuc is essential, and the 
softei it is the gieatei is its value, hut m some 
eases —e <{ Scotch tweeds, in which crispness of 
handle is a distinguishing feat me —wool with 
a somewhat haish handle is mou suitable than 
a \ei v soft wool. 

Cm linens or Wanness — In slant, fine wools 
the fibres have a ehaiaetei istu twisted oi c ui 1 y 
form, the nunibei of cm Is pci inch l.inging 
fiom |s to 30 a<< ending to quality The mini 
bei of mils a])]H*ais to vaiv in ielation to the* 
fineness of the fibn*, thus in medium wools 
the number vai ics fioiu 10 to IHpoi inch, vvlnle 
m tlie coarse lustious wools the formation is 
moie of a wavy than a eiuly ehaiaetei, lan- 
eoln wool having fiom 3 to f> waves pin inch, 
and moli.ui 1 oi ± The* euilv foimatum a]>- 
penis to be elm* to unce]ual e ontiae turn of the 
sin lac e of the fibie-caused by n l egul.u it v in 
the growth and uiiangenieiit of the cortical 
cells, and lincvun diving of the fibie* If wool 
is lmniciscd in lie>t vvat-ci and then di led m a 
stietilied condition the e uillness is lemovcd, 
but if again wetted and allowed to diy without 
tension it leganis its euilv feum The e urlme'ss 
adds to the spinning quality of tlie* wool, be- 
cause* the (dues adlieie to cat li othci untie 
icadily in the thiead, it enhances the* e*l,istie ity 
and sj)iimgmc'ss of the mateiial into which the 
wool is made, and in the felting oi wool it 
assists in tlie inter loeking of tin* scale's 

Lnnjth and Uni found if of Stajrfe -- Wool grows 
in the* foi ui e>f staples ea hunches of fibies in 
which each hhre has the same* de*giee e>f dull¬ 
ness en vvavmt'Ss, the latter piojierty tlnis ap¬ 
pealing to have some influence* m pi miming 
the* staph* foi niation The* staples in a fleece 
aie reaclilv sepainted from each other, wheicas 
the individual fibies m a staple aie only* simu¬ 
lated witli difheulty when the grease is present. 
Tin* stapled arrangement prevents watei from 
lenetiating the wool cluiing its growth, and by 
lolelmg the fibies togethei protects them from 
injin v Uniformity in length of the individual 
fibies in the staples is important, ‘tippy* wool, 
in 'v Inch the staples taper rapidly to a tip or 
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point, is wasteful for combing purposes, because 
it contains a large piopmlion of short fibre 
and onlv a small proportion of long fibre. The 
length of staple, by which is meant the average 
length of fibre in a specimen, varies exceedingly 
m different bleeds, and frequently m the same 
lleeee Tt ranges from 1 to 4 in. in fine meiino 
wool to from 8 to 1 "> in and upwards m long 
lustrous wools, while between the extiemcs all 
degiees of length aie produced by the different 
pine bleeds and eiossbreeds If othei eondi 
turns aie equal, the longei w 7 ool is, the hettei 
ai e its s])inmng qualities, and the stronger the 
I'swltant thread, also the line,id is eheapei to 
pioduee, because less twist is leqmied in giving 
•he necessary eohesion to tbe fibres 

Lustre — This pi opei ty v ai ies ace ordmg to the 
in,inner in whieh the light is leffeeted fiom the 
.sui face of the *’bi(, and is theiefoie chiefly de- 
pt ndent upon the form of the outer scales The 
Jong Lincoln and Leieestci wools and mohan 
ami alpaca aie compaialneh thnk in the tilue 
with large sealci lying flat to tin* siirfa< e, w hie h, 
being smooth, letlects the light eliiectly to the 
eve of the obseuvei , hence tin* lustie is de¬ 
veloped in the highest dcgicc in these wools 
On the othei hand, sliort mcmio wools have* 
n fine fibie, i urh form, and small scales with 
pi Hiding e*dge*s, th<* suiface of flu* blue* is 
lough, t onseepn nth the light that is i elicited 
is ilispirscd in all dll returns, and these wools 
an dull in ap])i*aiance llowevei, iij am i lass 
of wool, the better the lustie is, the mm** valu¬ 
able is the wool if othei things arc equal The 
lustie is the most impol taut fcatuie of the 
blight wools, and as the* piopeitv is chiefly 
dt pendent upon the letention of the polished 
sui face of the outei scales, am tieatment that 
will injuriously afle< t the latte] must he a\oided 
^euls, laustie alkalis, stioiig scorning solutions, 
and hot watei aie liable to eoiiode the horny 
tissue of tlu* outei scales, and thus diminish 
the lustie. Some of tlu* mechanical processes 
thiough which wool passes tend to roughen the 
suiface of the tilnes, hence* the wool is pie- 
vuuislv oiled m older that the fibres will glide 
<>n*i each othei with as little friction as pos¬ 
sible Tlu* oil that is used must be icadilv 
saponifiable, because it has to be scoured out 
of the mateiial at a later stage of the pioeess 
of manufacturing; (lallipoh olive oil is found 
to he one of the most suitable. 

FeJtnuj Property In the ‘felting’ or ‘mill¬ 
ing ’ of wool the fibres may he matted or inter¬ 
locked togetliei (either in the fibre condition— 
producing felt -or m the woven cloth) to such 
a degree that they almost lose then identity as 
separate fibres. In the process of milling the 
material is moistened with soap and water, and 
is then heavily pounded or piessed by mechanical 
means— i e the fibres are submitted to crushing 
strains and released alternately. As the pio- 
eess continues tlu* friction causes the material 
to become somewhat heated. The moisture* and 
heat, acting on the plastic substance of the fibre, 
soften it and cause the individual cells to ex¬ 
pand and become shorter; the strain, applied 
intermittently, entangles the* fibres and causes 
them to rub against each other. It lias been 


previously noted that the scales on the surface 
of the fibres piojeet from the root to the tip, 
and that m consequence a fibre will slip more* 
readily in one dnection than the other In the 
mateiial milei tieatment tlu* iibies aie placed 
indisci liniuateb togetbei, hence m nibbing 
against eacli other the outer stales become in¬ 
terloped The texture contracts or felts, and 
becomes at the same time thicker and densei. 
The degiee of contraction Mines .(voiding to 
the felting quality of the* wool and ihe length 
of time that the lmitcnal is iineim tieatment 
The felting of wool i*- clue a ei \ largely to the 
interlocking of the niter scales, and it theiefoie 
follow's that tin best felting wools are those 
which have small Males with free piotrmlmg 
edges, a fcatuie w huh is most in evidence m 
the {me, soft meiino wools To obtain the* best 
felting results n is necessary for the wool to In* 
a lso stiong, elastic*, and c in Iv, and for the tibies 
to h<* fanly unifoim in length iStiength and 
elasticity assist the felting by rendenng the 
tibies capable of iee mrmg from the strain that 
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Fig 2- Wool Filues in Kilting I’uMtion 

is intermittently applied, while* tlu* curliness 
bungs the fibres moie liichsi nmiiiately in touch 
wi'ii each othei, and thus pioduecs c*onditioiis 
.suitable for the Intel locking of (lit* scales The 
piesence of an undue ])iopoitum of vei} shoit 
mateiial naturally militates against ^ e inter¬ 
locking of the fibres Cloths made fiom wool 
which pi)ssc*ssc*s all the desired characteristics 
wdl -hunk enormously A wc*.ik, inelastic wool 
aviIJ not felt to a gloat extent e\ e*n though the 
fmm of the se*’ile*s is suitabk , not will a strong, 
elastic wool which has a smooth scale* fomiation. 
The long, lustloiis wools possess little oi no 
fe*lting propel ty . m other wools the* propci t\ is 
about m proportion to tlu* still, thick, lustrous 
nature of the tibies The felting pi open t> is 
\eiy valuable in wools used for woollen fa biles 
which require to be heavily shnmk, such as 
billiard cloths, meltons, heaver cloths, &i , in 
which the surface of the textuic* has the arnica? - 
ante of a, dense felted mass of lilues; whereas 
a wool of medium felting quality is more suit¬ 
able foi woollen e*loths stub as tweeds, tlanm*Is, 
and shawls. The* long, lustrous wools are only 
suitable for cloths made of worsted yarns in 
whieh no felting is leepured, while the felting 
property is usuallyof little* nnpoi tane*e in worste*d 
cloths in which the varus are made from shoit 
wool, as the straight and smooth arrangement 
of the fibres in the* threads tends to pi event the* 
interlocking of the scales, so that the cloths are 
not subjected to heavy felting. 

If jyrosropicily —Wool absorbs moisture very 
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readily; under normal conditions the amount, 
of moisture contained 111 raw wool is equal to 
about 14 per cent of the cross weight of the 
material, but accoiding to the temperature and 
hygroinetiTc condition of the atmosphere the 
amount may vary fiom in to 25 per cent and 
upwards. The weight of a given lot of wool is 
thus liable to change from day to day, with a 
corresponding effect upon its market \alue when 
bought by weight, if no allowance is made foi 
the moisture An olhcial standaid of moisture 
in wool has theiefoie been fixed, and establish¬ 
ments—teimed conditioning houses have been 
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In the pro< ess of (onditioning, the gross w eight 
of the deliveiy of wool is first made, then small 
samples, taken fiom difleient sides and the n\- 



tenor of each hal(', ale pul togethei to 
form a definite weight of — s«iv, 1 lb. 
(heat caie is taken to get «in uvciage 
of the bulk, and as a l ule duple ate tests 
aie made of e.u li hale The condition¬ 
ing apparatus toiisists of a t.dl < \ hn- 
drical oven with an mm i and oiitei 
case, he tween which tin i< is a spaa of 
about lj in all louml wlien hot an <n- 
eulates The oven is heated by means 
of a ( uvulai I’umseii Innuei with mi- 
11101 oils jets, which is pla< ed In low the 
outei lase A sensit ive ha lams lslnmly 
fixed at one suh* to thi* t«>|> of the o \ * n, 
and tiom om aim of tin beam a wne 
b,»-k< t hi < age is mi- j»» mh ! in • i t i . m 
the < i nt i e or i 1 m o\ i n 1 ioin t (.• ■ ' In r 

mi in of the In am aeinmlid i jnn 
whelm \a<tl\ halamistfn w m hi k< t 
A thei rnometei is jilam d wit h l h* > lb 
.ihoirt 1 11 1 fw.t\ down tie no n, and tho 
temp* lature m mam burn d b< t wi ( n 212 
ami 230 I’ ( \ low t l t empM i! u « t lull 
212 a\ 1 11 m.t di i \ e oil all the moisture, 
w } 11 1 1 a ti mjn lat in i liule i than 22<> 
is lift I »I«* to si (>i( h tin* wool ) Tin samp!* 
ot wool m put into Ihe wne iage, and 
a w eight to < oi r espond is jilao (I in tin 
pan at tin otln i fade of tie beam \ 
small i np is pmvided on tie sane* suh 
.is the wne i ace, in w lie h w mght an 1 
p I a < i d to < oinjn iisate for the moisture 
diiNenoff Tie matiiial is sidum tmi 
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tenths of a chain, ht mg .aided to 1 1 1 ** 


On tho light a. hnskit <n i me is shown < out iiiimp loose vm.l, ami 
a l eel w tin h is list it nisti.nl of tliei.igi in i omlil toning ‘ tops' On 
tilt hit a stand is slum n w lm h is list a in winding (In * tops ’ on to 
tlie i cel The two pi|n it Lin it at (oinliut tin an limn the limci 
and outei <uses ol tin nun 


i up) until the scales ait halam<d md 
remain statnuiaiv foi f i \» minute, 
when the weights m tie* cup gnt tie' 
amount of moistun Unit was .ntnally 


installed m the pimeipnl textile manufacturing 
centres for the purpose of enabling the ‘con¬ 
dition of wool’ as to moisture to be deter¬ 
mined Dining tie* \car 1010 oxer J)(>,000,000 lh 
of wool, in difleient foi m-, passed through the 
Bradfoid conditioning house, and 218,151 tests 
for moisture weiemade 

Wool Conditioning —The* ]irocess of deter- 
minmg the correct inwuce weight of a lot of 
wool is termed ‘ conditioning and consists ol 
adding to the absolutely dry weight, of the 
material a standaid jiercentage of re'gain The 
‘standaid of regain’ v.u ic*s according to whether 
the wool is in the raw state, oi is partially or 
wholly manufactured, as is shown in the follcnv- 
ing list — 


piesent m trn* samjile Assuming, for 
tile purpose of ilhmtration, that a hale of law 
wool (not including tare) weighs KM) lh, and 
that a sample weighing 1 lb. (25b di ) loses 
32 eh. 

The original weight of tlie sample — 25 b di 

The weight m the cup — 52 dr 

The dry weight of tin sample — 22-1 dl. 

Tho dry weight, of the doll very — 100 x ~ 350 lb. 
Tlie true invoice w« lght. — .‘{.MO + 10 ' j u regain ~ 100 lb. 

With the foregoing partieulai s the 400 lb. 
of wool would be wild as 400 lb., if, however* 
the sample had contained 10 di of moisture, 
the dry weight of the deliveiy would have been 
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400 x —- = 337i lb.; and the invoice weight— 
250 

337& 11). + 16 per cent regain - 39 H lb. 

Ajiimtif for Colouring Matter* - -On account of 
its hygroscopic natuie, wool l caddy. absorbs and 
retains most colounng matters. It is found, 


however, that the lustrous wools, 'which have 
a hard, glossy, smooth suiface, do not dye so 
readily as those that have scales with flee edges. 
The more open surface of the latter allows 
the dye to pencil ate the maternal more fieely. 
When dyed in the same solution lustrous wools 
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appeal mu<h biightei in tolom than line wools, 
tilt < oi<,u 1 m till l.ittci appealing deepei .ind 
l k 1 1 «*i m tout (Vitam colouring mattius k- 
c | u 1 1 • to In* U'.ed along with an .n id (.i iimu 
d iiit ) biloio the inatei la! will take the d\i 
tin ai id, by opi lung the outii s>.iles, inables 
the d\ e S<-’| lit loll to pole 11 .it I the mil 1 loi of till 
fibi» L Wool jiom unlit alt 1 1 \ animals, oi fiom 
sleejj tlt.it li.t\< died of diMM.-a , appt.iis dulh l 
when d\ed t h.m wool taken fiom lnalthy slmt p 
oi tioniilioM th.it lia\e hi < n .-laughtt l etl \lso, 
wool iliat Ins In (ii leinovid fiom th(' skills of 
si,i ughl ei ed -diet |» !>\ im.msof him iu\ii dyes 
in '.in h In iglit sh.uli s a*' sinnlai w »>ols taken horn 
tlx skills hv swiatmgoi b\ i henm al agein \ 

Xtthnal Colon/ - \s .1 l ule, the wlntei v r ool 
is, the hettii if i' foi textile jmijmses, because 
ol the gicatei facility with \xhuh light and 
blight colours can he dyed upon it The lust 
qualities of wool aie neatly pmc-xylute, but 
fo.ii si* yjmeties aie frequently gi i y oi‘ yelloyy 
in hue, wdule some (lasses of Slut land, Spanish, 
JVisian, hast Indian, &c., wools, and seven al 
vai let i«‘s of wool hail,aie natmally hlack, lawn, 
oi In own 'The natmal coloured xvools can only 
be dyed m daik shades, Imt veiy frequently 
they aie used m the natural state, and foi <ti 
tam pin poses the natmal colour gives the wool 
a spe< ial \ahie A natmal coloured wool can 
be distinguished fiom one that has been artifi¬ 
cially' dyed, by the y\ay m which the colouring 
matter is distidmtod within the fibre In the 
former the pigment matter is chieily contained 
between the cells m the form of dots oi broken 
lines , w hereas in the latter the colouring matter 
is distributed uniformly throughout the film: 
Fieedom from Vegetable Impurities and Kemps. 


Tin piesenie of \ig»bil>h‘ unpin.ins m wool 
is always a soiim of tionbh to tin maiintac 
tme>, they do not take«ol<»ui tin sann a.sv.ool 
and if not n-moyed an* naddy stcn y\ h« n the 
niateu.il i-. dyed < V 1 1 ,11 n wools, ji.u t n ! • 1 ly 
those of Ihienot A} i« .■< and Monti \ ldi o iu 



South America, frequently contain a consider¬ 
able quantity of round seeds (buns) with pro¬ 
jecting bristles wdiicli stick veiy tenaciously to 
the wool Large particles of vegetalih* matter 
can generally he removed by mechanical means, 
and in figs. 4 and 5 a machine is shown that is 
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used fm* the purpose. The burry wool is con¬ 
veyed by the parts lettered a, li, c, and i> to the 
comb eylmdei e, which is covered with trans- 
vi*ise steel plates, fiom which fine needle-pointed 
teeth project in the direction in which the comb 
cylinder revolves The wool is embedded in the 
teeth, but the hitter are set so elose together 
that the burrs stand out from the hui face of the 
cvlmder. The wool is earned upwards by the 
cylinder, but the buns come m contact with 
the edge of a blade ir that pi events them from 
going forward, and at tins point they are acted 
upon by the spnal blades of a 1 oiler l, winch 
removes them from the wool The beater rollei 
j takes the buns from the machine, while the 
clearer brush F removes the wool funn the comb 
cylinder k 

Small particles of vegetable matter, if onh 
jiresent in small (juaiititie.s, an* usually found 
to diop out of the matenal .it one or other of 
the processes of manufacture When tie* wool 
contains a laige ijuantitv of small impurities, 
hoyyever, it is necessary to employ chemical 
means in then removal In this piocess, whnh 
is tcimed l eaihoni/ing’ or ‘e\tiactingthe 
m.itcn.ih after si miring, is steejied in dilute 
.sulplnuic acid (about 3 Tw ), then squeezed 
1 »et \y t*(*n rollers, and after yy.uds (hied by hot 
an As the drvmg pm reds the add (mieeii- 
tiatcs on the y egetable m.ittei and disintegrates 
it, in which condition it is i caddy minted to 
po\y<lei and l (‘moved The t henneal jmsessm- 
juies and reduces the value of tin* wool, l.eiu e 
it is only employed when the matenal is‘full 
of y egetable impiii it les 

Another foim of vegetable impurity, wliuh 
(.uisesan enoi rnous amount of tioubh < oii-ists 
of small lnts of bagging and stung that get into 
the wool from the woolp.uk This ts gem rally 
made of pitc, and during recent years, on a< - 
count of tile higliei ]>ri( es i uling, tlieie lias been 
a tendency to use a cheaper rpialitv of jntt* in 
which a large (piantitv of slim t film* is present 
Instead of being haul and smooth, a-, was im- 
meily the ease, the piesenec of the short hht(‘s 
< aust*s tire jr.nk to lie soft and fu//v, with the 
result that aftei being tightly packed for some 
tame, minute pai tu les of jute sue left adhering 
to tin* wool If a bag is < ut foi the purpose of 
sampling tin* w r ool, the edges readily firry so 
that bits of jute tin cad get mixed y\ith the 
iuiitcn.il It is also found that bits of string 
aie g.ithell'd up with tin* wool in tin* sheep- 
sheanng .uid packing sheds, and in the show 
warehouses These impurities aie so like gieasv 
wool that it is practically impossible to sort 
them out, they get thoroughly mixed with the 
wool, are spun into the yarn and woven into 
tin* cloth, and an* only detected when the ma¬ 
terial is dved JMam dyes that aie suitable 
for wool leave vegetable fibres unatlectcd, heme 
ju the dyed cloth the hits of jute, Ac , show as 
minute white particles, all of wdueh have to he 
removed before the cloth is mei(hantable The 
use of propel packing matenal (made of hard 
twisted anil smooth jute oi hem]) yarn) is there¬ 
fore of very great importance; and before the 
fleeces are plated in the pack the latter should 
be carefully shaken in order to remove any 


particles of canvas or string from the interior. 
There should lie no free edges from which tin* 
threads yvill fray out, and in opening a pack for 
sampling the wool the sewing twine should he 
cut and not the hag, all bits of loose string being 
carefully lemov’ed and destroyed. Previous to 
the shearing, the shearing place should be en¬ 
tirely denied of bits of stiayv, and in classing 
and pat king the fleeces loose pieces of eanv r as 
and stung should be carefully kept out of con¬ 
tact with the wool 

‘‘Kemps’ an* pi incijKilh found in coarse wools 
obtained fiom b<t<Ut/ bred sheep, and fiom sheep 
liy r ing in hilly districts when* the food is poor 
and where the animals aie exposed to inclement 
xveatliei These defeeLi\o fibres, yvhu.li grow 
chiefly about the head, tail, and legs of the 
domestic sheep, art* general)} white, stiff, and 
buttle, and appear like opaque, dead hairs from 
yvlnth the si ale formation and eel hilar struc¬ 
ture are absent The kernpv strut tine does not 
always continue the full length of a blue, in 
some tases it is found to alternate yvith tin* true 
film* groxvth. Tn the piodiution of woollen 
yarns the kemjis mostly leinain in the material, 
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yvhemis in making win sit'd yarn thev an* re¬ 
moved to a i oiisidciable extent in the pun ess 
of (limbing On act mint of then gieatci stifl¬ 
in', NS, the kemps left ill the rn.iteri.il do not twist 
into tin* tin cad with the other libies, lmt are 
mostly on tin* outside of the thread They aie 
entnely laikmg in felting property, and hax T c 
no alhiiitv for colouring matters, so th.it w lien 
lived they appeal veiy liiiuh liglitei than the 
other fibres Wool yvhieh contains kemps is 
troublesome to the spinner and, in gcneial, pro- 
<1 in es defective cloth, as a fabric, when dyed, 
appeals sti caked with white or light -coloui ed 
hails In i eitain (loths, howevei, the stieaky, 
h.uiv appeal am e is a distinguishing feature, 
and yy lien these textuies hav'e been fashionalile, 
kernpv wool- from such breeds as tin* Black- 
faced- lias been eagerly sought 

(Juantiti/ of Wool Yolk. — ( ’mnmeivially the 
teim ‘wool yolk’ rs understood to include all 
the foreign in it ter that is icniovcd fiom wool 
by semiring, Ac The (piantitv natuially pre¬ 
sent m wool vanes extremely m different va- 
lieties. the loss in weight sustained by the 
removal of the impuiities ranges from If) to 
2f> j)er cent in the ioarse and long lustrous 
wools, from 2f> to 10 per cent m medium and 
fine cross-bred wmols; and from 40 to f>f> per 
cent, (and even as high as 70 pel cent in ex¬ 
ceptional cases) in the fine merino wools. The 
amount that the wool loses appreciably affects 
the price to the spinner, and it is necessary for 
the wool buyci to be able to give a very ac¬ 
curate estimate of the amount that raw wool 
will yield’ in the clean condition Without 
taking the cost of scouring into consideration, 
a gieasy wool at 12t/. per lb. which loses 40 
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per cent will cost 12c L x — = 20e^ per lb.; 

but if the same wool lost f>0 per cent the price 

would be 12 x — 24(/ j>er lb. 

100-50 

The quantity of wool yolk almost invariably 
serves as an indication of tin* quality of the 
wool If the wool is heavy m grease, the fibres 
are well lubricated, and they are generally 
stiong, elastic, fine, soft, and Hexible, and of a 
good white eoloui On the othei hand, a small 
pei\outage of wool yolk indicates that the fibies 
aie eo,user and haishei, and possess mole oi 
less lustie. 

I'Al’SKS WIIK'TI IM* LTTKNCE TUK QUALITIES 

A \i > I’Koi’KimEs of Wool - Sheep natuially 
grow wool suitable to tie* conditions undei 
whuli they live; difleicnt conditions of 1 1 i- 
mate*, and of uni and pastmage, liaxe jiroduc ed 
dilleif'liees in the chaiac teristics of one class 
(or br<*ed) of sheep as compared \Mth those of 
anotlu*! < lass, with a c m l esjionding vanation in 
tin* qualities and propel ties of the wool that 
is yielded Wool attains the highest perfec¬ 
tion a^ regards fineness, softness, uuifoiimty of 
staple, and felting pinpcity m wann temperate 
climates ey Austialasia in cool temperate 
climates, length and lustie aie the distinguish¬ 
ing featuies, as in ceit.un xanctics of Bntisli 
wools In \er \ hot climates the* wool is gene- 
lallx diy and eoaise, and megulai m staple, 
as for instance in Mast Indian wools, while in 
von cold climates, notably belaud, the* sheep 
aie mostly coveied with long eoaise hail nuclei 
whnh is a tine glow th of wool in any disti ic t 
the wool is alleeted aeeencling to w hethei the 
season is good oi bad. 

The good nounshnient })ioMch*d on moist 
lo.iinv soil enhances the lustie and lc*ngtli of 
the* wool and the bulkint*ss of the staple, grass 
fiom dialkyoi limy soil tends to make the wool 
haish, while on light cbv soil the fineness and 
soft ness of the wool ai e do\ eloped Sheep living 
nuclei the same conditions foi gemration after 
generation will always piodmc wool of the same 
ehaiac tenstics, but by careful selec tion in breed¬ 
ing, protection fiom extreme vanations m the 
wcMthei, and the ])iovision of a plentiful and 
lvgulai supply of pioper food, the class of wool 
pi oelneed can be materially improved, while its 
chaiae teristir fe.it ures arc* rc*tainc*d. Slicep per¬ 
manently removed to a district m which theie 
arc* difleicnt conditions of climate, soil, and lias- 
tmage, xvill in succeeding g(*neratioiis produce 
woo] winch suits the altered conditions, the 
distinguishing features of the oiigmal fleeces 
being gradually eliminated 

by crossing tw T o difleicnt breeds of slice]), 
an animal is produced winrli possesses eeitain 
characteristics of both bleeds, and theie is a 
corresponding change in the quality of the wool 
Thus a Leicester and an Australian merino cross 
produces an animal of medium size which yields 
a rather soft wool of medium length and lustre. 
Tn a cross such as the Blackfaced heath sheep 
with the Leicester, there is an improvement (as 
compared with the Blackfaced) m the quality of 
both the wool and the mutton ; but, generally, 
where there are good markets for the meat, it is 


inoie profitable to increase the size of the carcass 
of the slice}) than to de\elop the quality of the 
wool To a great extent the ellorts to pmducc a 
sheep that will fatten rapnlh and } lekl «i laige 
and heavy carcass li.i\e liacl a very detei mrating 
effect on the fineness and softness of the wool. 
This is notably so m the case of a huge pro¬ 
portion of the xvools of Austialasia and South 
America, where the development of the fiozen- 
inutton trade, since about the end of tin* nine¬ 
teenth century, has induced the funnel to culti¬ 
vate sheep chieHy fot the sake of the mutton, 
with wool piaetically a bx-pioduct Where, 
fonneily, only fine merino wool was grown, 
now there }s a huge and imreasing quantity of 
ei oss-bled wool pi od need, mm h of whuli is 
similar to and competes m flu* niaiket with 
liome gioxxn wool, with a consideiable inllueuee 
upon the pine of the luttei In jiaits of A us- 
tialia away fiom tin* coast and tin* inns, how- 
ex ei, on an mint of the lack of lainfull and the 
scan it \ of the heibage, it. is only possible for 
small sheep to be pastured, thercfmc a e< nstant 
supply of fine merino wool is assured. Although 
the tliaiactei of the wool may be altcied bv 
(tossing the bleed, if tlie enviioiinient is not 
suitable to the eiosslneed the conditions of 
(lunate and pastuuige will assei f tlimuselxes, 
and, unless the eioss is k(*])t q>, the wool year 
b\ x'eai will become neaier and ne.uei t<> the 
vuncty natuial to tin* sunoundings 

I Miring the ]>enod that sheep aie unhealthy, 
oi aie subjected to unfavouiahle conditions, the 
wool glow's nioK* tendei and finer m hbic. On 
tfie l etui n of not mal ( onditimm tlie fibies legain 
their oidinaiv sti'ength, but the pioseme of 
tendei stiata in the llee< c gie.it I \ detenoi a tea 
its value The wool is deficient m stiength and 
elasticity, and handles veiv different]} from 
healthy xvool, and in testing a staple for strength 
the fibres aie l caddy broken The wool glows 
tender where a slice]) is affected with scab, and 
a certain amount of matter is left, mi tin* woo] 
by the scab, while vermin aie liabh* to perma¬ 
nently diseoloui the fibies in plates The pie- 
seiu e of these pests, by making flu* animal lest- 
less, causes its health to be ath*< ted, and the 
fleece to detei loratc geneially The a]>phcation 
of mjui ions sineai s— pai tic nl.u l y those contain¬ 
ing tar—is very objectionable Tuned staples 
have to be carefully removed from the fleece 
by hand; the tai does not wasli out, and if 
allowed to go forwaid the haul lump', are liable 
to cause damage* to eeitain mat limes, and subse¬ 
quently result in dofeetno cloth 

The features winch distinguish a wool also 
distinguish the yarn and cloth made from it, 
and any defects m the law material aie felt m 
every process thiongh which it passes, and are 
noticeable in tlie finished cloth Very great 
differences, due to many causes, are found in 
wools grown by the same breed of sheep under 
similar conditions, and careful study of the dif¬ 
ferences and their causes is necessary, in older 
that, by proper selection and suitable cultiva¬ 
tion, the wool may be brought into the* best and 
most uniform condition. Uniformity m the 
raw 7 material is essential to uniformity in the 
yarn and cloth made from it, and the nearer 
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the quality of ;i wool approaches the conditions | r.mimetnally, wo«»k ;ilv d,vnUnl int 
iicvoss<u\ for a gi\en puipose the limit* valuable , Iaige < Jasso, \ [/ |;i \\o«,i (S ( o], >U1 | 

it Wunnes. j and fmngn inn mo and cmss-bied vvoolV 11 ^ 

The move full\ lh«‘ following conditions are miscellaneous winds, (I) .skin wools. F,„ , 


ataWd m growing wool, the nearer will tho 
mattnal approach to the propel standard foi 
manufacturing pm poses — 

1. The breed of the sheep should be suitable to 
the geographical and climatic conditions of the 
locality, so that the animals will flout ish and pio- 
duic wool th.it is of tin* best quality m its class 
2 The sheep should be of a good class of their 
kind, and the piopei standaid iu eai h Hock 
should be maintained by weeding out weak and 
faulty imli\iduals This f«nilitates tlic packing 
together of fleet cs that aic sinnlai m quality 
3. The sheep should have a uvular supply of 
good food, (an k ful attention to health, ami sin I- 
tci fiom storms, in oidei that each fierce will 
be as uniform as possible over the pica test possible 
wea. .inti each fibic sound and uniioiin thiough- 
out n -i length 

1 lb «aiefiil selection the piopcitics of 
strong 4 h, (lusts ifv, suppleness, wa\incss, Ime- 
lless ,nid Jen”tli should be developed m the 
highest ijiirtti' the < oloui should be «i good 
udiite , ..mt llu lush eas pmnoumed as possible 
an ending to tIn < lass 

:> In j»i * pal Mil* the wool |oi the m.iikit, 
da s <.t dot, claim jinn v, dotv and stained 
Staple- at tin t cl^es, should be u himm d, and 
each fleec e slmuld be tied u[) b\ a poll ion «>1 
the Wool, all v<_.l,J»!e mailt i, s’ li i -tiinj 
aild -dl.lW Ihlli'J kept .iVV.IV {loin tin Wool 
Cl \-slJ n Olios Ol Wuiii.s Wool U1..S in 
di\idt I lao.idb into lon<< s*,q>led and fi *i t 
stapled \.lie tn ,, winch ait almost e>|ipo-ite |o 
ta< ii ollit'i li' then qx i la I It it ill« s, .is '- -how U 
111 tilt follow iii*» ( ompai.it i\ t hst 

II not 

iVunp.u.itn« h coarse fibre 
H.lisli 
W a,\ y 

7 1m .md Ujiu.nd in length. 

I .a i , tl.i t ss ,i K s 
I.ilsfious 

J’ttoi-lt ltmg 

Small pence ntage ot \v«k»1 >e>lk. 

Specially suitahh !•>» woi-tc'il yam 

.S tin, / 11 onf 

Yc 1 } fim lilnc. 

Sof t 
CinJv 

• r > to 2 111 ami downwards 111 length. 

Minute, piotlllehm; scales. 

Dull 

Wood hit my, 

Dirge [K'Uelit.ige of wool \olk 
Specially suitahh'for woollen yam. 

Between tlic> two extremes, wools of all lengths 
arc produced b? the vaiious puie-bied and 
cross-luod varieties of sheep, ami in a gieat 
degree wool vanes in chai.ut.er aeon ding to 
length There is found, indeed, to be a e lose 
relationship between the climate and the fine¬ 
ness, softness, dullness, length, liumbci of 
scales, 1 untie, felting propel tv, and quantity of 
wool yolk, .ill these features vaiying in due 
jnoporticni to each otliei. 


Lical pm poses eat h class is subdiv ided info se\c- 
ral classes, and each ckiss again may be divided 
into lambs', hog 01 hogget, and wethej wool 
Lambs’ wool, of a few months’ giowth, i,s 
always the finest wool of a sheep, but hog wool, 
which is the lirst clip of a sheep that has not 
been slieaied as a lamb, is the most, valuable 
'Tins is usually' about sixteen months’ giowth, 
and is the longest clip, the staples aie pointed, 
and they .idheie to each other at the loot end 
The* teiui * wetliei ’ is applied to the second and 
subsequent clips, 111 which tin* staples aie inoie 
01 Jess squaie .it the* end, and vvlien a staple is 
(li.ivvn out of a fleec c it conies a wav without 
distuilung adjacent staphs The shearing <>f 
the wool causes the- hides to glow stiongc-i, 
heme vvcthei wool is coaisci and less pliable 
than hog wool of the same class 

I Dutis/i H <><>/s — ( )w ing paitly to the* gnat 
v.in.ition 111 tin contom <*j the countiv, and 
pa illy to u osdut edmg, Ihitisli wools an* v.iv 
diveise in ehaiaettj, but J«n tc*\til< purposes 
they 111 . i\ be* c ciiiv c nient iy divided into laistie 
wools, dc nil liistn and half Ined wools down 
wool- and s|m < ial wool- 'These Wools tie benight 
pi 1V ate 1 \ Ol at lo< a 1 sa l< s 

Lii'f't 1 1 00 / N "Till -e .111 - UjM 1 101 l o ,| n V otlit'l 
lie e p > W 00 1 ill ]( ngt h of *• (a (lie and lusti « , a I'd 
III j >1 oe.ll C ft l I il It tl \ bv t lit 1 a lie ol 11 , be u e s(. | , 

Ioanm v yiaid., V\ e n le vel lie*, (otsWe.Jd, .end 
1 *e . on he e |> 

D-'.m hist.e ami Hah b>'ul llno/s —die* t. 1 11 l 
1 dc mi - hi -tl e 1, mppostd to indicate* that the* 
vv >oi 1 , about halt ln-tioiis .is the* In ighti -t 
Bl ill'll Wool-, but it has become c Ustoin.ll V ill 
the ti.ide* to class m.inv wools <>1 a distinctly 
1 ioss-bnd eliai.ii t«i, in vvhitli I list 1 e* is not a 
el 1 -.tmuiii-liing itatiiie, as dtini-lustic Vl-o, 
it is usual to e lass a 1.\ lhitish wool that is not 
of a. n*e ogu! '.e d [inn hncel.e hull bi c el, a It hough 
if tin* turn is stne tly applied it should only 
llie lllele the Inst (loss between two distinct 
blends The demi lusti c s me hide sue h woeds.i 

the ( 'he*\ lot, l’.l.n ktac e, and Heielvviek, md the* 
bc‘HCst .1 and liolelei Lc le estc*l < 1 o—e d with 
vaiion 1 >1 e*» ds It is also ciistomarv to class 
a half bred, which pi 01 he is wool ot a w f II- 
l ec ogn i/ed tv pe*, b\ a (list in. t name, thus, tiiei 
wool pi <>d ue ed by the < 'ln-v mt and Do? chi Lei- 
c este*l e less is know 11 as 1 Noi til ’ 

Down Wools —These aae plod need on the 
chalky clowns m the south oi Vhi gland and m 
the ^Midlands bv the* {■southdown, Suffolk Down, 

I lampshn e I)i'vvn, ()\foid Down, Doiset, and 
Wiltshire sheep The Southdown is the* Eng¬ 
lish Menno, and occupies the* same position as 
leg.uds Thitish sir on- wools that the Ja*ieestc*i 
sheep oe cupy 111 l eleicnee to British long-wools, 
both bleeds being typical of then kind, and the 
most 1 seful foi mossing with other bie*eds. 
Southdown wool, however, is veiy much mleiior 
111 softness, fineness, and felting piopeity to 
Australian niei ino, and is used foi seige, flannel, 
and lu sieiy yams 

Special Wools .— Tliese include Shetland, Dait- 
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moor, Lonk, Welsh, and some classes of Irish 
wools. A good quantity is used m home 1 in¬ 
dustries, and some of the wools possess certain 
features, such as a good natural colour, which 
lendei them suitable for particular purposes 

-2 Colonial and Foreign Merino and Ciow¬ 
in'< 1 Wools - The Merino breed of sheep, which 
liad its origin m Spam, has been extensively 
cultivated in vaiious paits ol the woild, and 
now piodures the finest quality of wool known. 
The Saxony Electoral Menno, which produces 
the best European shoit wool, is derived fioni 
it; and in the Tmted States a very line wool 
is ]ji odiK'ed by the Vermont bleed, whuh lias 
been ol>tanted b\ crossing the Spanish Menno 
with the French KumbnuilJet In Australasia, 
wheie tbc* Vermont sti.iin has been recent!) 
intiodmed with some advantages, menno wool 
has been hi ought to a high state of perfec¬ 
tion, and m South Africa and South Amenca 
the oiigmal stock has been gientlv imploved, 
although the- menno wools of these countries 
aie most ly .scanc'what rnfei mi to the* Vustiuban 
inclines The tenu ‘botany’ (derived fiom 
Hot.in\ ba\ whence' the fust Austialian wool 
w.r- shqijM'd) is almost suiuiiumms with the 
tei m ‘ m*“i mo’, but wlieic*as menno n used to 
dlstnejuisli fine fibiecl wool |noduccd bv do- 
set ndants of tlie enigma! Spanish bind, fiotany 
has a widei :i]i]>Jk at ion, ami is used to denote 
an\ fm<* wool tint is supoiioi to :>(, s m qualify 
When* tin conditions have bc*t n suitable the 
JMcimo has bc*< n Mossed with th* knglidi I a * i- 
(c'stci, and colonial and foic*ign wool- now m 
cinch man) different hinds, ranging hum the* 
uiv h 1 1 «**-1 to the* long-lustn \ a l it t \ It is 
( U - f «*11 1 a l \ ill the tiade*, howe\M, to i lassifv all 
tin ttciiih lie low M>- c|ii,ilit\, and wlndi at * not 
pm ' jcci ino, .is ( i o-is In i-d l«\u nic'i 1\, m ,u iv all 
fie* *olouial wool was sold m London, but now 
huge* ((uantit ies aie bought tbiough agent- at 
sal* whuh an held m diffeielit e< lilies m tli( 
('oh jhcs Th«*se ale Hupped dne*(t to the* e on- 
sunn i, and an unit a- mg quantif) is be mg ch - 
b \ e ?«*i l to t he hi ksliiie manufae tuieis thiough 
tin* pent of Hull South \nu*rtean w ool is most!) 
consumed on 11 m* ('outmerit, wheie Antweip, 
1 ioubai\, and JI.iMe* ale the* ehn*f e*e*nties, tlie 
(|uantit\ used in biit.im being mostly .shqipe*d 
to Liveipool 

.‘1 Mi sve'/ tan coirs Wools. — These include tin 
wools grown m East India, < Inna, Russia, and 
leel.intl, winch aie c*hn*tl) inaikc*te*d ill Lnei- 
pool With the exception of some of the Russian 
wool (Odessa) they are not mfermi in qualm 
Icelandic* wool consists of a very eoaise* lian 
imdei which t!.“ie is a fine* growth of wool, 
the l.ittc'i is combed out in the foim of ‘noil’, 
and m this mstauc*o tlie noil is of great el value 
than tin* ‘top’, which is composed of the long 

fibies 

f AL/r Wools. — These include all varieties, 
as thev consist of the wools that have* been 
removed, m tlie fellmongering industry, from 
tin* skins of slaughtered sheep (See ‘(Condi¬ 
tions m which Wool is put on the Market’) 

Hairs c lashed as Wool.— Mohair. —This is 
the most important wool hair. It is produced 
by tlie Angora goat, which is indigenous to the 


district surrounding the town of Angora in 
Asia Mirioi, from winch the animal domes its 
name. Tn geneial chaiaete i ist ic* mohaii sti ongly 
icsenihles the best qualities of long lustrous 
wool, the outei scales being thin and flat and 
the libie very smooth, but it is a more silky 
and mo in lustious matenal than any variety cif 
sheep’s wool. r Hie length lauges fiom (i to 
II in., and the* diametei of the' fibres from l0 , 0(T 
to 5 ljj m ; the handle* is somewhat hai *>h, and 
the matinial is }>i,u tically devoid of felting pi o- 
peity The < oloui is usually a good white*, but 
a small quantity of biown iuoIihh -known as 
Van mohaii —is produced m the distiut south 
of Angola which is of inferior quality Rid 
mohaii is the hail fic*ni the ) cuing Angora goat 
Mohan is used m tin* manufactme of bright 
weiisli'd faliiics, and in pidging tlie material, 
lust ic and length aie of c lm*t importance The 
spinueis’ quail tn s range fiom L\Ss to as fine as 
(JO’s m exc eptional cases, the c oaise qualities and 
mohaii noils aie used feu cai pe Is ami blankets. 
Tin Angola goat lias been ae e lmiat i/ed m otliei 
count] ies, ami a considerable <|U.mtit\ < f moh,.n 
| is now ] nod need m South Afina (Cape mohaii) 
and tin Cnited States, and a small amount m 
A usti alia 

Alpaca This iiiate.ii.il is pje>duee*d by a cul¬ 
tivated goat (A nehenot pact t whuh it is found 
t amiot be ae< hmntizcd in * > uut 11 <' ■ aside South 

Ami'iiu ’Hie libie* is softei and line! than 
mohaii, and is similar m length but not quite 
so 1 listicius. (>nl\ a sniall quantity <U white 
alpaea is pi od need, (lie i oloui ge mi. illy l.t*mg 
lawn, gny, blown, ol bl.uk The* niatena! is 
chiefly used ioj bnght elic'ss fain ns 

Yo'tina- \ sin ill quant it \ »d tin ■> matt i ial is 
obtaim d fiom a South Aim i n an goal v A n< h< ma 
fao<n»a) whuh lives m a wild Rate The* fibre 
is finer than alpaca and is vei\ sort and deli¬ 
cate', the h'ligth i.mge s up to 7 m, and the 
i oh»m n usual]) fawn <n light-blown It is 
used fnt soft fain us such as opcia cloaks and 
- haw Is 

Cadtineic — Tins fdue is obt.lined tiom the* 
Tibetan goat in Noitheun India and Tibet, 
wliuh gi<ews a eoaise beaid hau with a line, 
woollv imdeigiowth The* la* te*i, w Inch usually 
amouins to only about oi 1 <»/ m c.uh iieeec', 
foims the* e aslmieie of c omiiiei * e, and is usc*d 
m making the famous Indian cashmen* shawls. 
Tin filue* is distinguishe <1 li\ it a fim*iiess and 
softness, the* length is fiom 2 to 1 m , and the 
e oloui blow rush-grey. (T'ht* ti'im ‘ c ashmeie ’ 
is applied to a c lass of woisted jam made fiom 
the* best and softe st ejualitii's of botany wool ) 

Camel Hair —The nuclei growth of the* earned 
and dromedary furnishes the* camel hail of uhii- 
TU'*rc*e, winch is mostly used in its natu.il col¬ 
oured state*, as, for instance, in ‘daegei ’ fabnes. 
Tt has a veiy soft handle, but is coaisei m fibre 
than vicuna and easlimeie, and the length is 
about 5 m. 

(Conditions in which Wool is rnr on the 
Market- —Wool should be put on the' market 
in a form which is most acceptable to the con¬ 
sumer, and in this respect colonial and foreign 
wools an* mostly veiy supeiioi to "British-giown 
wools. Ill the funnel the greatest care is taken, 
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first, in skirting the fleeces and in removing 
dung bits and matted staples, and, second, in 
classing the fleeces so that throughout each bale 
the wool is similar in quality, the latter feature 
enabling the buyei to judge the quality with 
confidence fioni a small sample. With the ex¬ 
ception of a few special classes, home-grown 
wools are in competition with an increasing 
supply of similar wools pioduced abroad, and 
until the Bntish wool glower markets his pro- 
du< e in equally good loudition the price of Ins 
wool will sutler m compai won, e\en though the 
quality is equally good The British wool 
grower should keep in mind that the annual 
supply of home-grown wools is less than 
]f»(>,(K)0,0()0 lb, of which about two-tlnrds are 
consumed at. home, whereas in Australia, the 
('ape, and South Ameiiru mei 1,100,000,000 
11> aie produced annually, of winch about. 
500,000,000 lb are consumed 111 (beat Biitain 
]n the fa< e of sin li an enormous quantity brought 
into and retained 111 the countiy, the result of 
a good 01 bad season at home has Aery little 
influente on the* pure of competing British 
wools, but a good 01 bad season abioad may 
aficit the price a cry materially. 

When bought bv the user avooI maybe in one 
of ti\e londitions, \ya {a) (iieasA, (J>) t\eeu*- 
Avashed , (c) scorned, (</) skm—free from lime, 
(c) shpe—containing lime hi t leansmg the 
wool of extraneous mattei, the process and the 
agents used aie \ aned aecoidmg to its condi- 
tloll 

(a) In the gieasv statt*, in aa hit'll the hidk of 
tin* supply of wool is pint based, the matcnal 
contains a,11 tin* natural perspiration and wool 
fat, and foreign mipimties It. is found, pal- 
tnulaily as leg.uds fine avooIs, that the gi case 
keeps the lilacs 111 the very best conditions 
during transput t, so that it. works bettei sub¬ 
set] uently, and is sujienor as legaids softness 
anti flexibility. The piesenee of the grease, At , 
hoAvevei, makes it mtue difiiiult foi the )»u\ei 
to pidge the ‘yield’ of the w r ool. 

(/)) In tin* fleeee-washed state, the wool, pi e- 
vious tt» shearing, has been washed in a running 
stream on the sheeps batk, width remoxes a 
large pi open lion of the foreign impniities and 
stunt, but most of the wool fat is ictaiiicd on 
the fibre 'Pin* woo] has a mcei appearance, and 
the a leltl is bettei .md much mtue readily judged 
by the buyer. 

(c) In the seoui ed condition the wool has re- 
eon ed a pieliinmary scouring, subsetpient. to tlie 
shearing and previous to the packing, at the 
sheep-shoai mg station This system is prac¬ 
tised to a considerable extent by Australian 
wool growers Avlmse stations are a long distance 
fiom a railway or from a navigable rnei, 111 
01 del to 1 educe the cost of conveying tin* wool 
by wagon The cost of transport by ship is 
also reduced, but against this has to he sot the 
capital outlay on the scouring plant, and the 
cost of the scouring opeiation. Further, the 
wool is not in such excellent condition as Avhen 
it. is delivered greasy, as with the lernoval of 
the grease the natural preset \ati\e of the wool 
is taken away, and it. is liable to become matted. 
Scoured wool requires to lie again scorned by 


tin* user, but the loss in weight is comparatively 
small, ranging from 10 to 20 per cent as com¬ 
pared with about 50 pel cent Joss in greasy wool. 

Classes (d) and (e) are wools derived from the 
skins of slaughtered sheep, tin* supply of which 
has been largely increased since the inti educ¬ 
tion of the frozen-mutton trade. A fail pro¬ 
portion of these wools is of good quality, but 
unsatisfactory treatment by the fell mongers and 
tanners in separating the wool fiom the skm, 
togethei Avi th neglect. 111 classifying, so 1 tmg, At , 
depreciates the a able of large quantities of the 
material The wool should not he pushed out 
by pressure against the staples neai the skin, 
as tins hrmgs all tin* fibres away, hut it should 
be pulled fiom the skm with a firm grip of the 
staples, very short 01 keuipy fibres being then 
left adhering to the skin The ‘pulling 5 should 
be accompanied by careful ‘ sorting 5 of the quali¬ 
ties, pai ticulai )v 111 Hi it.ish and eross-bi ed w 00 Is. 

Class (c/) c on si sts of w r ools that h;iA r e been re¬ 
moved from the skins either by a process of 
sweating, 01 by chemical agency In the sweat¬ 
ing process, which is largely employed 111 Flame, 
the pelts are steeped in water and then hung 
m a Aval in, dosed diamber. This 1 arises the 
poms of the skin to open, and a slight decom¬ 
position is set up m the skm, with the lesult 
that the wool is readily pulled away The wool 
is paitly cleaned by the piocess so that it gives 
a good yield, and is in an open condition when 
it goes to the scouring I 11 the eliemii.il pi 01 ess 
of removing the wool from the skins the thief 
agent is sodium sulphide, winch is applied to 
the flesh side so that it will act upon the loots 
of the fibre's. If hi ought 111 contact a\ ith the 
sulphide the wool is destioyed, thcicfme each 
skin is folded AMt.h the wool on the outside, and 
a pile is built up Csually the skin is icady 
foi tin* wool to be pulled out in a few' hours, 
whereas in the sweating plot ess sexeial days’ 
ticatment. is required, also both the pelt and 
the avooI aie m a bettei and 11101 e natuial ccm- 
dition when treated with the sodium sulphide. 

The term ‘ slipe’ (class c) is used to distinguish 
skin wools m which lime has been used m ro- 
moAung the fibres from the skm. This system 
is chiefly employed in I hi tain for home-gi <>avii 
wools, it has a verv deteriorating eflect on the 
material, and is being gradually superseded by 
tire other methods The skills aie softened in 
watci, and a mixtuie of lime and water is applied 
to the flesh side of tlie skins The skins are 
folded, or put together m pairs with the limed 
sides 111 contact, and a stack is built up, in 
Avhicli condition they are left, until the lime has 
decomposed the loots of the fibres, when the 
staples aie leaddy pulled away Previous to 
the pulling the limed skins are rinsed with 
water, preferably in a limning stream Tf the 
operation is not propellv performed the wool 
becomes more 01 less loaded with lime, which 
lenetrates the fibres, making them harsh to the 
landle and grey and dull in appearance. The 
scouring is effected with difficulty because the 
lime decomposes the soap, while when dyed the 
wool takes a dull tone of colour. 

Clashing and Sorting Wool. —In the same 
breed of sheep, living in the same locality, the 
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Fig 7 —1 1 icc*sl< i Ham, showing So 


quality of the wool is liable to vary consider- yarn there are 60 x 560 - 33,600 yd. A wool 
ably in different animals. It is therefoie eus- that will spin as fine a yarn as 4oV count is 
tornary to classify the fleeces, and to put to- classed as 40’s quality, but if it will spin as 

gether those which are similar in quality, hog fine as 60s <ount it is classed as 60’s quality_ 

and wether fleeces, for instance, being geneially the bettei the quality the higher the number, 
used separately. Furthermore, in different par ts In actual practice, howe\ei, the quality number 
of the same fleece, particularly in the 
long and coarse varieties, there is a 
gieat variation in the length, softness, 

and fineness of the fibres If all the _ S 

different qualities m the fleece weie 7] -4 v V////ZT w,L n 

used together, the poorer qualities / q / \ £ { c *" v,,% \ 

would l educe the value and usefulness /, / I_ ! 

of the better qualities; the thread spun \jr / !“ ■ 3 v 'yr 

fiom the material would be defective V / ‘ 2 • I ; /: >a 

because the machinery could not he \'0tP /• ‘ 1 uV»\ ] 

adapted to suit all the different types X / fljv < ! f 

of wool in< luded. It is tlieiefore eus- L - 7~1s < $ J 

tomaiy to divide uj) each fleet e at < oi d- Vj (ft iJ f p (ill uJ/yf y n 

mg to the different qualities present. jL 

'Fins opeiation, which is ptifoimcd by (^gtim/uul 

liand and is knowui as ‘ wool-soi ting’, I4 "~Zw V\ yUM 

enables tin* se\eial qualifies found in ; I lfl ^ I iff I 

the fleeces, eat h to be utih/ed foi the f L |l,^ . - 

pm pose foi which it is best fitted, the ' V I „Vfe \ * - * *' “ 

finest wool being employed tor hue _ 

yams, and the lowei qualities for p , m 

eheapei guides. The bettei the biee.d y \ l [ v <.' * lt t/ /V ~ v - 

of the sheep, and the finer the quality * O ' St o. 

of the wool as a wdiole, the less vana- * 1K 7 ~1«icest« t itam, showing So mgs 

tion is theie m the ditteient ])aits of 

a llce<e; and it is found that foi ordinary pm- of the wool lepiesents the fineness of the fdues 
]*«>ses the Mel mo and fine cross-bred fleeces of latliei tli.m its s]>ummg quaiitv, and a wool 
Ausfialasia lequne no soiling at all beyond the which is equal m fineness to 60s quality would 
remoial of huge impunties and stained locks be cl.issed as 60s, although, on account of the 
These fleetes aie so w T ell classed at the sheep- length and imifoimit> being demlent, it might 
sheaimg station, and each fleece (fioiii wlmh s])in no finei than 50V yam 
the toaise wool, <u skntings, fiom 

round the legs, tail, etc., have been __ 3 

removed before packing) is so unifoim //l — _ "N• ^ ^ \ 

m quality, that before being used the r f* k \ 

fleet es aie only ‘looked over’ (ex- / \ 

ammed foi defective staples), except (jy ^ »i > \ 

w’lien it is required to piodme a spe- \ I VPjf /,j*\ '<*) 

culls (me quality of \uin In the K # ^ 

lattei ease the best paits of the flout 'S .*» '-T T' , &''V - $ 

poi turn of the fleeces may be used Z s> ‘ N j' t ; 1 & 3 

se] m lately. Y x - ’s'aU'~~~’z .. 

Coaisei (olomal wools and home- V «v? •'&y'T t ^ 

grown wools vary so much in differ- jT —-fa ^ 

ent ]iarts of the same fleece that they 

have to be properly sorted, and as r tr-$2y jibLkfj 

many as fiom six to fourteen sorts yW’ 

are made from a fleece, aeioiding to _- m / b! 

the kind and (piality of the yai n that r l|-^A —\ "'Z ' V 

li.ih t.» lie made Figure !) illustrates , TqMpfc;* 1 

m a general way the jiosition that the u 

dltli'l ent qualities occupy ill a long Fit,. 8 - Sjuunsh Mcmiki, Showing Soitings 

lustic wool fh i ece, no lhiul-aml-bist 
rule, howcvci, can be followed, as the 


/T 


b \ 




if- 3 






' V 


Fit,. 8 - Sjuinish Mrinio, fallowing Soitings 


qualities merge into each othei and vary in 
different fleeces. In the worsted tiade it is cus¬ 
tomary to designate the qualities by numbers, 
which are supposed to represent tiie ‘counts’ 
of the yarn to which the wool will spin The 
‘count number ’ indicates the number of banks 
of 500 yd each contained in 1 lb of yarn 
Thus, in 1 lb of 40V worsted yarn theie aie 
40 x 500 = 2:1,400 yd., whereas m 1 lb. of 60V 


The following terms aie also used m the 
worsted taade foi the different quabties - 
Fmc nntt(/iu<fi fiom the fahoukleiH equivalent to 
14V quality 

Him iuat( In it;; — fiom the neck—equivalent to 40V 
quality 

Nmt matchnuf — from the middle of the sides, ami 
the hack—equivalent to 30V quality 

Ihuum tmitdam )—from the haunches—equivalent to 
32V quality 
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Ih ih It —from the hind logs—equivalent to 21’s quality. 

Cotttail—\eiy coarse wool from the legs—equivalent 
to 18’s quality. 

Downright* is a term applied to short hut line 
wool fiom the neck, second* to wool from under 
the 1 >od>, and abb to wool from the haunt lies 
and legs It is only in the host English lustie 
fleeces that the wool is fine enough to he classed 



Kik. !> 


as fine mablung; in a lather coarse fleete the 
finest wool murht he onh equal to blue match¬ 
ing, and m a ‘stiong’ fleet e to neat matt lung 

Colonial tioss -hied qualities and English 
wools aie sometimes designated as 10’s, b’s, 8’s, 
T’s, Vs, and .Vs, which an* lespet tively eqmv.t- 
lent to 5(5\s, 50’s, 4f>’s, 4()’s, 3(>\ ,ind 32’s ‘top 
makei’s* tpialities ling fleeces sometimes ton- 
tain wool of a special J\ high tpialitv, anti the 
tciin ‘ jack’, ‘supei <*r ‘selected* is then added 
to the quality nnmhei 

Fine merino wools arc classed by quality 
nnmhois as (>0\ fl-l s, 70’s, <Ae , to wlm h the terms 
‘oidinai’y* «>i ‘supei 1 * m.iy he added. If suited, 
the flout pui taon of a Mei’ino fleece of 00’s 
quality' will yield a wool of (U’s tpialitv, and of 
a licet e of (>i’s quality a wool of 70s quality, and 

SO oil 

Colonial fleeces are skirted previous to being 
classed, and in fig 10, whnh repiesents the dif- 
feient qualities in a tross-hied fleece, the p«irts 
whnh are taken aw r <*n aie shown outside the 
dotted lines The skntings aie classified into 
several qualities, each of whnh is patkotl sepa- 
lately. 

In the process of sorting, a fleece is sjiread 
out on a fl.it surface composed of wire netting, 
through the meshes <»f whnh dust and dirt fall 
As siiml.ii qualities are found on the twu> sides 
of a sheep, the fleece is fiist split dowm the 
centie, then mat Led dirty locks, and staples 
stained by branding, are pulled or clipped aw ay' 
The sorter, governed by the senses of touch and 


sight, divides the fleeces into the different quali¬ 
ties—commencing with the low quality at file 
bntcli—and places e.u h in a separate basket 
In sorting dusty and dirty fleeces a fan is 
employed, which causes a curicnt of ail to pass 
down through the wool so that the dust and 
dirt are prevented from rising, and arc caused 
to pass through the meshes of the wne netting 
to be discharged in a (lust chambei situated 
outside the building. Cel tain classes of wool, 
c q. wools of China, East India, Persia, Asia 
Minoi, and Tin key, and the wool-bans mohan, 
alpaca, and camcl-hair, are liable to contain a 
deadlv linciobe (Antlnax bacillus), a whole bale 
of wool may be infected by a fleece being m- 
< hided (through the greed of the native grown) 
fiom an animal whnh has died of splenic fcvei. 
If a geim is introduced into the lungs, or 
through a sore on the body of the sort.ei, an¬ 
tlnax, or wool-sortei’s disease, is caused, whnh 
m most eases is speedily fatal. Special legula- 
tions as to cleanliness, &( , me rigidly' enfoited 
in the sol ting of the W'ools The bales aie lust 
opened, and the fleeces well shaken in a room 
with a poifointed hollow' floor, and a down- 
w.utl draught of an is engendered by means of 
a powerful fan to pi event the dust from rising. 
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The subsequent, sorting of the fleet es is pei- 
formed wut.h a stiong downward air cun ent 
acting on the wool 

Wool SeouniNo—The wool grease, wdiich is 
exuded upon the hbie by the sebaceous glands, 
(on-asts of cholestrni and isocholestrin, m the 
fiee state, and m combination with oleic and 
fatty ands The substance is insoluble in water, 
but is soluble in volatile solvents, such as ether, 
benzine, and bisulphide of carbon ; also it foims 
emulsions in soap and alkaline solutions The 
dried-up sweat <>i ‘smut’, which consists chiefly 
of the potash salts of fatty acids, is soluble in 
water, but is insoluble in volatile solvents The 
mechanual impurities, sand, earth, &c, are en- 
\ eloped by the giease and smut, and fall away 
from the fibres when the latter are removed. 
















































192 


Wool 


coarse wools. Strong solutions of the ingre¬ 
dients are made sepaiiitcly, and the proper 
quantity is added in each machine to bung 
the liquor to the requited stiength. It is pai- 
tieularly necessary for the soap to be free from 
caustic alkali, as tins has a vei\ destructive 
action on the wool. The natuial potash salts 
present in the smut materially assist in the 
cleansing operation The temperature of the 
slid tangos fiom 12f* to l()f> V. in succeeding 
machines, a high teinpeiatuie liijuics the wool, 
particularly the lustious vaneties. Soft water 
is necessary; if haul watei is used some of the 
soap is decomposed and wasted, while an in¬ 
soluble lime soap is foi lned wdiu h is deposited 
on the wool ami is very difficult to get ml of 
The wool ieqlines to be agitated in oidei that I 
the solution will penetiate the lumps, but if it I 


is agitated too much it becomes matted and 
stringy. Thorough scouring is neecssa/ v, if 
dirt is left m, the material does not woik so 
easily in subsequent processes, and when dyed 
the colour is uneven. Overscouring tends to 
iemo\e some of the natuial oil piesent in the 
fibres, the wool is made harsh, and the lustre 
is dulled. 

JiY-ruonrcTs from Wool —In Jh itam the 
waste liquoi fiom wool washing is veiy laigelv 
i un awav into the stieams and meis On the 
(\>ntment, and in some instant es in this count!), 
the liquoi is collected, and bv suitable tieat- 
incut the grease fiom the wool, and the fatty 
matteis fiom the soap used in the seoining, aie 
loeovered. The iceoveied giease is used in its 
unde foim as a lubricant, and foi smeaimg 
sheep in winter in cold climates, but b) distil- 
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latum it may be made to yield steal ine and 
olemc In its pm died foi m the wool giease 
yields ‘l.iiiolm’, which is used m making up 
eei lain ointments and as an emollient piep.ua- 
tion foi the skin 'The lesultie contains a eon- 
sidt'iable amount ol potash and is used as a 
man ui c 

A system of treating wool with waini watei, 
pluvious to the operation of si mil mg, is exten¬ 
sively practised on the Continent, and is grow¬ 
ing in use in Ihitain The watei dissolves the 
soluble impurities (the smut), which consist 
chiefly of potash salts, and fiom this source a 
large quantity of eaiboiiate of potash is ob¬ 
tained 

In another system, which is employed to a 
limited extent, the wool is placed in enclosed 
chanibcis, and is treated fust with warm water 
and then with xolatile solvents The foi met 
dissolves the smut and the latter the wool fat, 
and subsequently the bv-pioducts aie recovered 
in a very puie foim. 

II oof Drjfinq .—After the scouring opeiation 
the W’et wool 1 -, taken to a drying machine that 
consists of an enclosed cliambei in which tlieie 


is a senes of hoi l/ontul moving lattices The 
material is fc*d on to the topmost kit t ice, fiom 
wlm h, altei it h.is travelled to the end, it diops. 
to tlie next, and passes liac k , the pi oc ess being 
lepeated at e.u h level until it readies the bottom 
kittle e, wlmh conveys it out of tin* mat him 
l>y r means of ,i fan an is fenced Lhiough a IkmIc'I 
and up thlough the wool, and the speed of the 
lattices is icgulatcd to give the proper length 
of time* for the hot an to act upon the fibres 

The following terms, in addition to those pre¬ 
vious!) given, aie applied to wool.-- 

Afn on is applied to the folds of wool hanging m front 
of a sheep 

A^uikhttn uoof is a special cmly wool which is 
obtained fiom kids taken hetoic* Imtli fiom certain 
Eastern sfieep 

Come-hm! nool is due to crossing two breeds of sheep, 
and then ciossmg the half-hied with one of the original 
breed 

(’offrd it oof contains masses of fibres which have become 
matted and entangled on the sheep’s back It is usu¬ 
ally due to disease and restlessness on the part of the 
sheep 

Cuffi nt) is the selection of inferior sheep from those 
of a bectei type. 

Kut aoul it, a Scotch term applied to the second and 
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subsequent clips, which in laiglnml an* termed ‘wether 

fallen nool is wool taken fiom sheep that have 

Ft ibs are short tufts of wool caused during shearing 
by second cuts being made on the staples. 

Lvon uool is over-line and weak, and has a poor 
handle and works up unsatisfactory. 

Loth/ is applied to wool of gieater than aveiage 
growth, which has a lull appearance and tends to 
expand 

M<</(ilt-no<>l/t(l is applied to sheep that aie inter¬ 
mediate between the long and short vanetaes 

flam naul is wool m which the curliness oi wavi¬ 
ness and the staph foimation aie scarcely discern¬ 
ible 

.saft/Hf nool contains a suj)erabundance oi grease, and 
is theiofoie a bad yielding wool. 

So is the coaise part at the tail end of a fleece 
Senh/ is applied to wool which contains a large quan¬ 
tity of vegetable seeds 

Shu fit/ nool is a long and densely grown wool 
S/nui/un/s are v**ry coarse parts shorn ofl the legs of 
t he sheep 

S/nn\ sue small particles of vegetable matter (other 
than buns) found m wool 

Shorn/ nool has a thicker and coaisei fibre than the 
.miage of a class, and is thus of inferior quality 

lo/i/niK/s oi days aie matted dirty staples caused by 
foreign matter adhenng to parts of the fleece They 
aie removed by the sortu, and are more frequently 
found when the season has been bad 

I t ilttl nool has the staple formation disorganized, the 
fibres iu one staple adhering to those m another 

II i>»/ nool is thick, straight, and hard m fibre 
Yttn/iiu/ oi tet/ nool is the fust clip of twelve months’ 

growth fiom an animal that has been clipptd as a 
Jamb 

Wool. srilSTITITTFS, OI Ith - MW'l I U’Tl HI l> 
wools, « onsist «*f wastes plod need in the v mi¬ 
nus processes through which the matenal passes, 
and of wool recovered fiom ‘lags’ '1'hev ai(* 

(lnefly us«*d in the woollen tiade foi cheapness, 
and an* classified as noil, waste, flock, shoddy, 
mungo, and (*\tiaet The trade* is verv exten- 
sive, about 180,(100,000 lb «»f mgs being used 
annually m (-»i e*at Bntam, of wine li over 
100 000,000 11> are impoited 

j\\nf is practically new wool, < (insisting as it 
doe*s of the* short inateiial that is ieino\e*d from 
the wool in the tombing pioee*ss nr woistcd- 
\am making It is the* best of tin* it* manu- 
fa« tuied matei ml, and in many < ase*s it is .ilinost. 
as nse*ful and valuable in the* woollen tiaele* as 
new wool. The length range's fiom A m up- 
waids, ,md the* qualities of softness, fineness, 

< oloui, eke, \ar\ according to the class of wool 
fiom w hie li it is derived Noils aie classilieel as 
Knglish, cioss-bred, Botany’, inohaii, and alpaca, 
according to tlion ongin 

M outfit vary ve*ry mneh in quality according 
to the* matei’ial, anel the piocess erf luanufae tine* 
m who h t-hev an* made Thus, the waste made 
in ‘(aiding is soft, so that it. is middy worked 
up again with little oi no injury to the fibre, 
whereas the waste* made* m spinning and weav¬ 
ing elii(*fly~ consists of twisted threads wliuh 
have to be ‘pulled’ or ‘ground’ into the* film* 
slate* before the material can be again used. 

Flocks are produced in the* cloth-finishing 
opeiatmn of milling, raising, and cropping, by 
which names tlie*y are known. They aie used in 
low woollen yarns, for wallpapers, and for stufl- 
liig mattresses. 
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Shoddy and Muu</o are pioduced by tear ing up 
lags made of wool, sue.li as worn-out garments, 
tailors’ clippings, manufae tuiers’ patterns, eke, 
shoddy being made from soft materials, c </ 
knitted fabrics and shawls, and niungo f mm 
hard, film cloths. Tin* trims ‘old' and *ni*w 
aie applied according to whether tin* matenal 
is piodiucd fiom lags that have hern worn oi 
othciwise The lags aie subjected to a pulling 
and gi Hiding ae tmn which reduces them to the 
film* condition again, but the* length of tin* 
f11 >ie*s ne*cessai lly sutlers (to a gleatei elegiee in 
niungo than in shoddy ), and the mateiiaJ is veiv 
infeiioi in quality*. Manv of the* pinpci tie s of 
wool, howcvei, aie ietaine*el, and he*avv, vvaini 
garments, vvlinli would be* out of the mn li of 
many people if made of new wool, aie* pioeluce*d 
at a e heap |>i u <* 

Kit/tut is inaele* from lags eonipose*el of cotton 
and wool, fiom which tin* cotton is e\tia< teel by 
elie'inicai mums (as m the* removal of vegetable 
matte] from wool) The wool maternal that is 
left is then pulled into the* film* Mate n the* 
same mannei as m the manufae tun* of shoddy 
and niungo 

Tin* Wool. Imustiiv- A hi icf de sc i iptmn e»t 
the* pi me ipal ty pes of yai ns anel e lotlis t li.it ai e 
mafic* fiom wool will assist in a piopci unelei 
standing being obtained of vvl it aie* desinble* 
featmes m the fibie* Kxeepl in the cast* of 
* felt ’ - which t (insists simplv of tildes which 
I an* liielisc lliiumitely matted and felted togetliei 
i the fust olpect is to ai range the lilacs in tin* 
foim of a spun thiead vvliicl is siiflic lently 
slicing to emible* it to stand the* strain of the* 
operation of weaving The* fibres ait, by a 
senes of ]iioet*sse*s, .u ringed in piopei position 
in lt'lation to each othe*i in the foim of a ve*i % 
thin sliver, anel twist is nisei ted in oidei to 
wrap the* lilnes lound eaeli othe*i so that tlu*y 
will adhere and give the* necessaiy st.icngtli to 
the* thiead I n addition to the* stie*ngtli recjimed 
foi weaving puiposes, a thiead should ne of the 
pi ope *1 si/e, and as lieai ly uniform in thickness 
throughout the length as it is possible to attain , 
it should also possess the piopci ties of fineness, 
softness, lustie, and powe» to sin ink oi fc*lt, 
ateoiding to the* ty])C of cloth that is icqiiiicd 
doth is made by int(*ilacing tmnsveise* or weft 
thieadswith longitudinal oi vv.u p tin eaels, the 
foinie'i, (lining weaving, aie* subjected to vm 
little* stlam, wlieieas the lattei ai e pine eel unde i 
eonsith‘1 able tension Fninness and stiength 
aie tbeiefoie absolutely netessaiy feat mes of 
the vvaip threads; but in getting the*si*. softness 
and fustic*, to some extent, have* to be* sacrificed, 
lienee the lattei fe*atiue*s aie* chiefly obtained in 
the v,e*ft thieads The te*nn ‘we*ft’, oi ‘vvaip’, 
is sometimes use*d in c cmjiuie tion with the* cpia 
1 ity number given to wool, as it is frequently 
found that a wool that is paituulaily suitable* 
foi weft is much lc*ss suitable* for waip, and v u c* 
versa; but. in very many eases the same wool 
can be us<*d for eat he i weft <»t vvaip The* fe*a 
tines which distinguish a wool also distinguish 
tlit* yam and cloth made from it, and any 
defects in the raw matenal an* felt m cveiy 
process through which it. passes, anel are notice¬ 
able in the finished cloth 
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The yarns made from wool may be divided 
broadly into worsted and woollen. Frequently 
the inw material is classified into ‘ wools suit¬ 
able for worsted yarn ’ (long wools), and ‘wools 
suitable for woollen yarn ’ (short wools); also the 
term ‘combing’ is applied to the foimei and 
‘ carding ’ to the lattei Such a classification of 
wools is, however, erroneous, because, although 
long wools aie specially suitable for worsted 
yam, and short wools foi woollen yarn, the 
same class of wool can be made into either 
worsted 01 woollen The diffeience between 
the tw T o classes of yai ns is not due to the liatuic 
of the wool, but to the difleronee in the pnn- 
t iples upon winch the 1 yams are constructed 
Womtml Yarn — In prodin ing a worsted yam 
the fibres (m the scorned condition) aie hist 
ananged as stiaight and as parallel as possible 
with each othei in the iomi of thick slneis by 
a pioass ot ‘piepaimg , Lino by the operation 
nt combing the shoi t fibres are removed fioni 
the clivers in the foim of ‘noil’, while the long 
lilue-, go forward and foim the ‘top’. The 
noil is a waste although a valuable waste- in 
woisted-yam making, the amount of slioit fibre 
titkeii out. vary’mg fioni o to 10 pel cent of the 
weight of the clean wool, the top consists of 
thick slneis in which the longei hbies aie 
ananged in straight and paialle) ordei I5y a 
pioress of drawing, the thick top is ieduced to 
a voi \ fine sliver or ‘roving’ fnun whuh the 
tine,id n spun The processes ot drawing and 
spinning pioiuote the straightness and parallel¬ 
ism of the fibies In a typical worsted yarn no 
slioi t. Iilues ai e piesent, t.h< j fibies «u e fan ly 
unifoim in length, ananged as straight and 
paiallel with eat h othei as possible, and the 
tin e.ul is v eiy nnifoini m thu kness The smooth 
and parallel aii.mgenient of the film's enhances 
the lustre ot the lintenal, but it reduces its 
felting piopeitv It will be evident that length, 
and nnifomnty in length m paituului, are vei v 
important fe.ituies in wools that an combed , 
if tlieie is ,i lug proportion of shoi f iilues pie- 
sent theie i» a i (datively large amount ot w r ast.<, 
whn h mei eases the cost ot the yarn Formerly 
onl\ wools ot good length were combed, but 
with piesent-day’ niadiincry it is possible to 
comb an\ wools from 3 in and upwaids in 
length 'flic process of pioparing w T ool for 
rondiing, however, \anes according to the length 
ot the material, wools about 7 in and upwaid 
in huigtli aie prepared bv a piocess tei med 
‘gdling’, while shoit wools are prc])ared first. 
b\ ‘carding and then by’ gdling There are 
thus two distinct classes of worsted vain, vi/ 
(1) A lustrous w’orsted yarn, made from long 
wool piep,ued by gdling, wdiicli is bare and 
open in structure, but in which the lustre of 
the law mateiial is developed ill the highest, 
degiee This class of yam is suitable for cloths 
in which brightness of appearance is of equal 
oi mole importance than warmth, and for such 
< lotlis lustie and length are the most desirable 
feat m es in the wool (2) A Botany or merino 
worsted yarn, made from short wool prepared 
b\ (aiding, which possesses little lustie, but is 
very full and soft to the handle This class of 
yarn is suitable for light- and medium-weight 


I cloths m which softness and warmth are desir¬ 
able features, and in this tase fineness and soft¬ 
ness are of the greatest value in the woo I. 

Woollen Yam.—A woollen thread is directly 
opposite in character to a worsted thread; tin* 
processes employed are fewer than m worsted- 
yarn making, and (after the scouring operation) 
consist chiefly of scribbling, carding, condens¬ 
ing, and spinning. None of the slioit Iilues 
are lemoved from the wool, and the pi oc esses of 
woollen scribbling and carding, which are simi¬ 
lar in etlect, tend to mingle the filues indiscrimi¬ 
nately together. The condensing process simply 
divides tin* carded material into thin slneis, 
from which the* spun thread is produced. In 
none of the piocesses is there any attempt to 
lay tin* fibies straight and parallel with each 
othei*, blit lathei the iexcise Fibies of any 
length can be spun on the woollen pmuiplc, 
but it is usually’ not <‘conoinic.il to employ wools 
that are longei than 7 or 8 in , as the long nines 
aie liable to be bioken m the machine]y "Wools 
that are too short and pom for woisted <«in 
always be employed foi woollen, and it is churned 
by woollen spinneistli.it they can spin any ma- 
tenal ‘that has two ends to it’ The quality of 
the vain and cloth necessarily sutlers if the raw 
mateiial isinfeiioi. The best woollen textuies 
are made fioni merino and Botany wools, m 
which fineness, softness, and aptitude to felt an* 
the most, <1 cmi ed features, medium fa hues of the 
Tweed ty pe fioni medium wools, sm h as (‘heviot, 
in winch the* felting piopeity is lather deficient, 
but which aie true and sound in fibre, with il 
lathei ci isp handle, while in the low - c lass 
w'oollen tiade the i e-inarm factored fibres 
shodth, niungo, and extinct (mixed with a small 
quantity of good wool, noils, oi cotton to enable 
it to spin) .lie employed A typical woollen 
yam contains very slioit fibres, the fibres van 
extiemcly in length, and they are ananged as 
imlisriinnn.itely as possible m the tluead, the 
lattei feat me piornotmg the felting pioperty of 
the mateiial The vain is dull in appealance, 
dense, full to the handle, and uneven in thick¬ 
ness 

IJobicn/ and carpet vainsaie spun on both the 
W'oisted and the woollen punciple, but they aie 
alvvavs lequued to handle veiy full, and f<u tins 
reason, when made >n the worsted system <>nlv 
a small piopoition of the shoit fibies is comlml 
out, while in sonic cases the combing operation 
i.s entuely omitted Wools an* therefore suit¬ 
able for these yams which tontain too laige a 
pioportaon of slioit fibres to be economically 
used for ordinary woisted yarn. 

In the accompanying table some of the fea¬ 
tures and uses of difleient classes of wool are 
given foi comparison, but it will lie understood 
that the partieulais aie only of a general char¬ 
acter as many classes of wool vary considerably, 
and by sorting ate made suitable for many dif¬ 
ferent. purposes. ‘Brice’ is one of the most 
important factors to the manufacturer, and very 
frequently a different class of wool is employed 
for a certain purpose when a shortage in the 
supply 7 of the wool that is generally used has 
caused the price of the latter to be prohibi¬ 
tive. 
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Wool and Woollen Industry. — The 

wool and woollen lmlusti \ Inisassunit'd si position 
wlmh lnings it to tlit* front istnk amongst tlie 
v.mmis 1 lidust 1 los of the* woild According to 
the Boaid of Trade returns, the manufactured 
ai tide stands hf til in importance amongst I > 11 - 
tisli industries .it a value leaching 70 imllions 
sidling, w li 1 It* the import of isiw wool (ajiait 
f 1 oni t lie homo pi oduet ion) stands second amongst 
raw mate! nils, tom lung the value of 35 millions 
stei ling 

(Id many, Franee, and Belgium are our prin¬ 
cipal < om pet iters for the world’s trade in wool¬ 
len textile goods. The United (States is actively 
engaged, and provides the vast hulk of its own 
mp.Dements, lor which it grows about 50 to 00 
pei icnt of the raw material required Austria, 
ltal\, and Russia aie entering into the arena in 
senous competition, while Japan is now making 
rapid initial developments. But the world is 
\ eai h making a larger call for wool goods. The 
increasing wealth and spending power of the 
community is all in favour of wool as against 
\egetahle fibres for clothing. 

Wool lias therefore become an important com¬ 
modity in the woild’s commerce. It is no longer 
a by-pi oduet of the sheep, the production of eat h 
country is now carefully and anxiously super¬ 


vised, while its pctuhai piopcities, its giadcs, 
and its values aie being expertised to-dav as 
never bofoie 

Wool tsgiown in ]>iaeti<ally all (ountnes out¬ 
side tin* Tiopirs It can be produced when 1 the 
higher bianehes ol agiuuhuie and dan) fann¬ 
ing tile impossible, in fact in watt lung find foie 
lasting pi eduction, it must be 1 emember ed that 
we aie . 1 1 ways dependent (and must he) on the 
poorest and most remote tia<ts of (ountij foi 
0111 wool supply. As soon as a country begins 
to be opened up and becomes available l*>r 
cereals 01 dairy pioduec, the land her nines much 
too valuable for sheep glazing. 

At present, Austialasia tomes a long wav fiist 
and foremost both as regards the quantity and 
quality of its production The ]}>()!>-10 Aus 
tiaban clip w r as a iceord one, and totalled about 
y, 130,000 bales, 01 about 81Gl million lb. These 
wools taken all round aie the best spinning 
wools in the woild, and arc used 111 every textile 
manufacturing centre foi the best woisted and 
woollen goods 

Some yoais ago it was thought Austiaba had 
reached its limit because of twobiets, both detri¬ 
mental to production- one being drought, wdiich 
.it periods lias killed otf large numbers of its 
live stock, another being the fact that as a coun- 
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Europe— 

Russia (1008) 

Tinted Kingdom (11)011) 
France (1!KM») 

Spain (11)07) 

Itai., (1005) 

* ustua-Hungaiy (1 iHK>) 
iidgana (11)0.")) 

Herman v (1D0D) 
Roumama (11)00) 

SeiMa (11)().”») 

<Jreei e 

Sweden (11)00) 

Norway (1DO0) 

Finland 

I hummi U (11)0*5) 

Netliei lands ( l'.lO I) 
Montencgio 
(5 etc 

< 'ypi us (1008) 

Belgium (ISO.")) 
Switzerland (1000) 

Fm ♦ug.il 

J iO'illl.l 

Ai si i; \i.\M \ 

Sni i n Ami- hu \ 
Aigentine (1D0D) 
l T rugua\ (100-») 

('olombia 
Chile (l'.K)8) 

Falkland Islands (l(M)o) 
Fai.iguay (l ( *0O) 

Vt ne/unla 
(iua temala 
Bolivia 
Homluias 

Nokiii AmI.HK’I 
Tinted States (1000) 

Me\ico (11)01*) 

Tumida (1 DOS) 

Newt oil ndland 

A mu’ \ 


Number of Shot p 
(51,540,000 
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k;.ih),o.->i 
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8,020,808 


Butisli East \t«u.» (1008) 

.5.740,1 10 


Tiansvaal (1008) 

2.811,001 


Nat.il (1008) 

015,477 


Tunis (1002) 

710 (>10 


t T gaii(Li 

•550,5‘K) 


Madagascai 

801,088 


Southern Rhodesia (1008) 

Asia — 

100,1 MM) 

48,071,215 

British India (1008) 

18,02'), 181 


(’ey Ion 

RH),(50:i 


Japan 

8,5 4 M) 


— 

18,188,871 

(»inml totals 


508,508,270 


N T und>ei m ISC 


108,IDi.2l t 
110,510,8,81 


102,847 184 


57,158,000 


81,800,052 


21,057,752 

522,5(54,08:5 


ti v begins to develop and to bo opened up, its 1 
Lind beeomos available tor mole lucrative pur- 
j m> ses than for sheep glazing. But Nature is 
always roman tie and full of sin prises. The 
lngliei branches of agriculture have increased 
and tlouiished m New Zealand and Australia, 
but still the wool production lias made sensa¬ 
tional progress Nature appeared to have ori¬ 
ginally treated Australia rather badly. It left 
things in a topsy-turvy fashion The ocean lied 
is on the surface; the gieat rivers aie undei- 
giound, except in a few eases Some rise in a 
swamp and, after flowing foi a few' miles, dis¬ 
appear again, without souiee and without mouth. 


But Nature is always inviting and compelling 
attack, and men are learning how to tackle hei 
m Austialia They can trace the water channels, 
and by following them, and by artesian boiings, 
have piocured wondeiful supplies of water in dis 
tnets that have previously been the most seri¬ 
ously allected by drought The drought speetie 
has been laid, and some of the desert places ai e 
becoming fertile. This is a factor that is going 
to alter leikomngs in future, especially in the 
interior of Austi alia, and particularly m such 
colonies as (Queensland, Western Australia, and 
South Australia. From Queensland in 1910 no 
less than 828,000 bales have been shipped, being 
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Worlds Wool-csino Porn 


ErROl'K— 

riCHent Population 

mlation in 1895 

Russia 

152,009,(100 

127,(MK),0<M) 

(formally 

<>2,982,(109 

52,753,(MKl 

Austria-Hungary 

f‘»,24S, (KM 5 

1.3,(>9(5,000 

1' luted Kingdom 

41,547,01 Ml 

39,599,0(K1 

Ei ance 

39,2<>7,<XK> 

38,518 (UK) 

!taly 

35,911, (KM) 

3l,50(>,IKK) 

Spam 

19,791,000 

1S,238,( KK) 

Belgium 

7,239,000 

0,490,(HK) 

Kouimima 

(>,(>84,(MK) 

5,710,000 

Netherlands 

5,829,000 

1,929.000 

Port ug.il 

5, (>87,027 

5,280,( KK) 

Sweden 

5,430, (KM ( 

1,905.000 

Bulgaria 

1,221,(MH> 

3.111,(KK> 

Switzerland 

5,555,(KKl 

3,151, (HK) 

Servm 

2,784,(HK> 

2,34(5,fKK» 

(frecce 

2,080,403 

2,434,000 

Dcmnai k 

2,(>59,(KKl 

2,3(H;,(KK) 

Norway 

2,353,(MM) 

2,12( >.m h ) 

Bosnia 

1,750,000 

1, (>( N ),( K M ) 

< Yete 

550,1 KM ( 

295,( MH) 

<'y]»T.ts 

258,997 



- 455,233,027 

39(5,3875 >00 

Akiuca - 



Cape of < Sooii Hoi 

2,507,500 

580,(Mio 

Algeria 

:5,231.8:>0 

5(M),000 

r i unis 

2,(KK»,(KM» 

10,000 

Transvaal 

1,317,227 

300,225 

Natal 

1,200,38(5 

< } 0(H) 

Rhodesia 

097,(MiO 

- 

Oiange Itivei ( olonv !(*(»,S«S<» 

145 (MM) 

Kgvpt 

113,000 

1 ' 5,(KM) 


15.5(>9,81.4 

710,225 

Nmnii Amluica 


Fulled States 

87,189,1 KM • 

7o 254 Ooo 

Mexico 

J8,(KH),(KK» 

l.i (>o7,ooo 

< 'aimd.i 

0 915,(HMl 

1 8.51 OOO 

Newfoundland 

250 OCM) 

200 (MM) 


-- 1 12,381,000 

88,895,000 

Sol III Ivfh lev 



Bi.t/il 

! 1(KMl(HKl 

14,334,(HH) 

Aigentnic 

5,5 10,000 

1,018 (KK) 

< 'li i K* 

.5,871, (KM) 

5 (K)9,(MM) 

Ecru 

2 001 (KMl 

2,(>(>1,(MK) 

Vein zm l.i 

2, (>02,492 

2,0755 KK) 

Fniguav 

1,141,(HMl 

8I93KK) 

('ololiibl.l 

1,(MM>,(MK> 

8<H),(HN) 

Boliv l.i 

750,000 

f>(K)3KMi 

Paraguay 

(>31.. 547 

5(M),(K)0 

Guatemala 

KK),(KK) 

85,( M to 
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Asi \ (\\ t»ol - iisiii*i) 

•hi) Mi) 

India 
< 'hum 

Miscellaneous 
A l NTH ALIA 
Nfw ZlALVND 

(hand totals 


52,302,839 


1 010,000 
KHUKK) 
30 (>00 


4,:«x>,325 
1,042,007 


5 , 430,322 

(>20,075,(151 


- 28,807,000 


500 o<K) 
*r t >oo 
2 ( (,000 


(>17,000 

50,000 


3,18.5,000 

(>27,(-MK) 


3,810,0(K) 

520,33(»,225 


double thr production of 1003-1 Western 
Austialu ha> also doubled its pioduction witlun 
the lust decade of tins century 

A ovth A merit'd comes next with only H»1,(X)(> ^ 
bales in 1910, and, owing to the 1909 drought, 
with a clip much below the average of the past 
decade. The bales are usuall y more than double 
tin* size and weight of the Australian bales, and 
in pounds the clip totals about 370 million lb. 
important developments are being made in the 
extreme south of the New World, and the wool 
supply from Patagonia, Punta Arenas, and the 
Falkland Isles is becoming a valuable and im¬ 
portant asset to the industry as a whole These 


wools have remaikable and distinctive pio- 
perties, the iibre being of a very light specific 
gia\ it's, making it especially valuable foi hosieiy 
and finger-yam put poses. 

The South American peninsula is destined to 
b come a potential factoi, and an ever-increas¬ 
ing one, m determining the future and the value 
of wool Tt produces an unequalled vanety of 
qualities, ana sensational advances are being 
made m some of the southern areas, unknow n 
a few years ago, notably m the Patagonia and 
Punta Arenas districts 

If this were a historical paper there would be 
a romantic story to tell of pioneering work in 





198 


Wool and Woollen Industry 


those areas and in the Falkland Islands. We 
don’t hear much, because there are no govern¬ 
ment or interstate jealousies, no ti ouhling, scent¬ 
ing politicians, and no (Veil Rhodes yet for that 
country—or we should be stmed by the story 
of how these bleak tracts of country aie being 
settled. Suffice it to say that 60,000 bales of 
wool have been sent here in 1910, and that the 
production has been doubled in six years 

South Africa seems destined to rank high as 
a wool-producing country m the future. Since 
the Boer Wai, gloat nnpro\einent has taken 
place in the quality of these wools and in then 
iiepaiation for maiket Australian sheep have 
)een bought for breeding purposes, and the 
Commonwealth (Government has encouraged the 
industry by appointing inspectors to certify that 
dips have been proper ly classed and skirted 
The 1909-10 clip totalled 377,000 bales, or about 
130 million lb. 

The United States raises about 300 million lb , 
which is required for its own industry, and 
owing to the high tanfi duty on wool of 11 cents 
per lb. there is not much chance of its distribu¬ 
tion m othei countries 

Russia is the hugest Fuiropcan wool piodueer, 
but its wool is not now exported, but consumed 
m its ow n country 

The supply fiom European (mintnrs is gradu¬ 
ally diminishing, but the Cm ted Kingdom still 
produces about 140 million lb. annually. The 
Cmtcd States is one of our best customers foi 
mil liome-growui wool-,. Some inteiestmgliguies 
have been compiled by Messrs. Dalgetv & (V 
showing the chief sheep - growing countries of 
the* world, and giving a compaiison between the 
sheep flocks and the giowth of population. The 
particulars aie given on pp 196, 197 

It will be seen at once that the wool pi educ¬ 
tion of the vvoild is an enormous mdustiy Pei- 
haps the most remaikable fact, however, is that 
the world is always re.idv and hungry foi each 
<lip It is safe to sa\ that during the past 
twenty years (probably it is tine of a much 
longer period) thoie has never been at the end 
ot the year an unsold surplusage of the year’s 
production, despite eve les of bail trade* oi specu¬ 
lative* movements, of more than 10 pm* cent, 
dm mg the* past two years (1909 and 1910) it 
has not aveiaged 2 pe*r cent Of course tins 
does not always mean that the wool has been 
consumed,-- it is not possible* to determine what 
proportion of stocks are* he*ld m the manufac¬ 
turing establishments of the woild,—but it is 
enough to know that the consumer is prepared 
to cany the risks; it is never left on the market 
oi in owners’ hands, but is a commodity that is 
always saleable at a price 

Moreover, the demand for wool is so persis¬ 
tent and regulai, that whatever class of wool 
(whether in good condition or otherwise) be pro¬ 
duced it is absorbed; tlm preponderance of any 
particular quality may be a determining factor 
in values, but it does not apparently affect the. 
demand and consumption It could not be said 
that ‘ whatever is, is best’, but it can be said of 
wool that ‘ whatever is, is used’. 

The various properties and qualities of wools 
are dealt with m the preceding article*, but it 


may be* taken as a general fact that the bulk of 
wool (excepting \eiy *hoi t-stapled soits) is used 
for the worsted-cloth industry. Worsteds (made 
from combed wool) have come to be a permanent 
and predominating rival to woollen goods on 
account of their smartness and duiability. 

But wool is being more and more utilized foi 
all sorts of textiles—from the finest ladies’ cloths 
to imitation furs, sealskins, and astrakhan goods, 
and from hosieiy, blankets, and khaki (army) 
cloths to tapestries, lace, dolls’ hau,and teddy 
bears, and each at tide calls foi and lmpiesses 
a cel tain standard of value on the vaimd quali¬ 
ties of wool 

It is Natuie that determines the pioduction 
more than preferences of demand can do, al¬ 
though these latter may have some influence on 
values; but dioughts and disease on one hand, 
or too much grass in good seasons, leiidenng 
the wool defective and faulty with vegetable 
matter, aie always making a multiplicity of 
changes and developments m flocks; while* the 
wonderful developments in intei bleeding foi 
producing vanous distinctive grades and quali¬ 
ties render the industry full of possibilities fiom 
both the utilitarian and money-making stand¬ 
points 

The mcieased output per head of slice]) has 
been one* of the, most remarkable developments 
of lecent years. The Austialiaii fanner has 
dining past yeais been trying bv < airful breed¬ 
ing to tmlaige the piodiaing <apacit\ of eadi 
slice]). And if every sheep in Austaalasia (I IfU 
millions) only gave A lb more, it would mean 
a 200,000 bales meiease This is not only pos¬ 
sible, but is an accompli si ie,(l fad, In 185)1, tin* 
i (*co! (1 yeai for sheep, 121,991,920 sheep pro- 
dmcdonly 1,6*3,000 hales In 1910, 110,925,081 
sheep piodueed 2,134,613 bales So that 9 
millions less slice]) piodueed 700,000 hales mole 
It is a sensational difleienee, and vve lum* to 
alter all our theories about tin* dec line of tin* 
wool pioduction m eeitain areas Tin* increase 
has been giadual, but tin* aveiage yield in 
1909 10 woiks out at 7 lb 1 o/. pei head In 
1908-9 it w t hs 6 lb 14 o v per head, in 1907-8 
it was 6 lb 9 oz per head 

The dispute which raged foi seveial years 
with regaid to the Vermont breed was of course 
entirely attached to this question of increasing 
the yveight. of tin* fleece from each sheep, hut m 
that ease it. appeals to have* involved too gieat 
a saciifice of quality and value, and tine-wool 
consumers have objected in every blanch of the 
industry 

Of course, in uch agricultural and dairy-farm¬ 
ing districts, as m New Zealand, the heavy Lin¬ 
coln breed of sheep can he kept, w hich pioduce 
both a valuable carcass for mutton, and the long 
cross bred wools. Naturally’, wherever possible, 
farmers in Australasia and South Ameiica have 
endeavoured to develop the mutton trade, and 
the result is that up to 1905 there w\as a steady 
and laige increase in the proportion of cioss- 
bred and eoarser-grade wools which were being 
produced. This was (‘specially noticeable in New 
Zealand and South America. Consequently, m 
1902 4 the total production in these two largest 
wool countiies showed over 51 per cent of cross- 
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bred guides Thanks, however, to good seasons 
in the poorer countries of South Afi lea, Westei n 
Austiaba, and Queensland, tin* proportion has 
been steadily declining, and m the last year’s 
(lOOf)-lO) dip it showed only 42*8 per cent of 

< loss-breds as against Menno. 

The most satisfactory failure of this increase 
in merino production is tin* fact that the dis¬ 
tricts named which are showing the increasing 
piodui turn are all practically fiee fi 0111 the spnal 
bun, whnh is such a seuoiis depimating factor 
in the Vietona and New South Wales districts 

[h ■> I 

Wool Industry in Australasia.- - The 

histoiy of sheep in Australia dates baek to the 
first settlement m 1788, but tlie wool industry 

< annot be said to go baek that fai, for the sheep 
which came with the first fleet wen* destined 
for the dinnei table and not foi wool production 
The liist sheep census of Australia, dated Max 1, 
1788, shows 2S) sheep out of some 70 purchased 
at the (’ape on the wax out 111 September of 
the same a ear a leturn shows that only one 
sheep l email)ed Each vessel wlnili followed, 
hoxvevei, puked uji mutton sheep at the (’ape, 
and the fust sheep - hr ceding experiment e\ci 
made in Australia was m crossing some of these 
<’ape mins witli J Sen gal ewes The lambs pro¬ 
duced wele said to be as huge as the old ewes 
in si a weeks, but the wool was of a mongiel 
desei iptlon 

The hist man to see the possibilities of tine 
wool production in Austiaba was Captain .John 
M ataithin Attached to the 102nd JLiogiment, 
lie landed in Austr.iha m 1700, and m 1700, ob¬ 
taining a giant of land, started farming Ills 
hist flock consisted of 50 lSengal ewes, and (> or 
7 uiuis of mixed English and Spanish destnit 
'Flu* l!cv. Samuel Maisden, a (ontempoiaiv 
pioneei, eonnneneed oxidations in 170(>, but 
aimed more at a genera bpm pose sheep tli.m at 
the rcpiodm tion of fine wool 

IOaetu a 11 \ the Australian wool industry began 
in 171)7 bv the importation of the Guidon Mc- 
unos The honoui of bunging these Merinos 
to Austiaba is due to Captain Waterhouse of 
the ‘ Eelianee’ and Captain Kent of the ‘Supply ’ 
These x r essels were sent to the Cape for sup])lies 
in 1707, and whih* there an oppoi tumty occurred 
to purchase some pure Merino sheep One autho¬ 
rity says that Macarthui had asked the cap¬ 
tains to pm chase airy fine-w <>ol sheep that offered, 
and this j-, mole than probable. The Spanish 
king had, some time before that, presented to the 
Dutch Government some pure Merino sheep of 
the Eseurial flocks They were sent to tin* 1 hitch 
colony under the charge of Colonel Gordon, who 
(bed there There is nothing to show how 
Colonel Gordon became possessed of the sheep 
but he seems to have done so, and on his death 
his widow dispelsed the flock, which then num¬ 
bered 32 Three she gave* to Governor King, 
and three to a (’olonel Patterson The remainder 
were offered to the Commissary who was at the 
Cape to purchase cattle for the Settlement lie 
declined to purchase, and they weie oflered to 
Captain Waterhouse. The captain could not 
afford to finance the wdiole purchase, but Cap¬ 
tain Kent, so that they might not be lost to the 


Settlement, agreed to pm chase ludf They cadi 
took 13 (starting Austialia’s wool n.dusiM with 
an unlucky iiumbci), and m addition Go\ciiu>i 
King’s thiec also went on tie ‘ Reliance’ the 
three gneii to Colonel Patteisoi, went to Eng 
land. Mrs Gordon was paid 4.4 pci head, and 
the expense on deliver \ was about £1 pei head 
more. 

A.S to how many of these actually aimed in 
Austiaba then* is some uncei taintx A letter 
written }eais aftei by Captain W at cl house to 
811 Joseph flanks says. 4 1 do not lemcmbei tlu 
number 1 had ah\e when I ailived at 1‘oit Jack- 
son, but 1 think moit 1 than lull Captain Kent, 
who, I undei stand, »hared his with Colonel 
Kuuthwaite, 1 behext lost all, tioin them cum 
stance of lus applying to me for one immediately 
on his armal ’ Anothei authonty says that 
Captain Kent had one nun left when he l eat lied 
Australia As to the distribution of these his¬ 
toric slice] >, Captain Watei house sa\s m the let lei 
aheady referied to ‘1 offeied afi mine to the 
Gnveinoi, but he* A\as satisfied as they wei< m 
the colony and dc. lined pin (basing them Cap¬ 
tain Ma(aithin then offeied me 15 guineas per 
head pioxidmg I let him have the whole Tln< 

I de( lined, wishing to distnhute them. I sup- 
phed Captain Kent, Captain Macai tliur, (’aptam 
PoulcA, and tin Ilex »S«uauel Maisden As the 
Spanish ewes had land nil nor ><<it Spanish rams 
t iinning Avith them - 1 supplied Mi Williamson, 
Mi. Mooie, tli<‘ Government, and, in fait, ,uiv 
pel son who wished to ha\( *h<*m ’ 

This was real I v the buth of the Austiaban 
wool mdusti x, and imcpiestmnablx it was Cap¬ 
tain John JVbuaithm who piox<*d the possibili¬ 
ties of Austiaba .is a wool-producing eountix. 
In 1800 lie foiwaided eight, samples of avooI to 
England addressed to Sn Joseph Kinks, and in 
1803 a lepoit on these samples ax as published. 
A ewe’s fleece xxas \allied at 4,s* pel lb, a i.nn’s 
flee(e at 5.x* pel lb Othel fleet.es showed the 
type of wool on the iJengal sheep Of tins th«- 
cxpeits said 4 lScng.il ewe han only fit foi 
brn klayers to mix amongst nioilai to build then 
houses with m the colony* In the Sydney 
Technological Museum ai»* preseixed s.impli‘s of 
wool giown by the l\‘cx Nunuel Mai scion which 
xxcic submitted t<» (toxeiimr King m 180 1 foi 
Ins in foi mation as to the suitableness of Aus¬ 
tralia as a wool-pioduc mg c ountn Macaithm 
in 1801 was able to double his flock fix pm chaf¬ 
ing that of Mfipr Fovea ua on that gent Ionian's 
halving Austiaba In 1803 lie had 1000 slice]), 
and was thus the first ‘sheep king’ of Austiaba. 
Macaithm, as a lesult of a duel with a fellow 
offirei in 1803, was ordered to England, and to 
this ci i cum stance Australia owes her first adxei - 
tisement as a wool-producing country lie took 
home with him samples of wool fiom the Goidon 
Merinos, and gave ex idenee befoie a Commis¬ 
sion. He endeaxouied to form a company to 
exploit the fine-wool industry in Austiaba lie 
declared the climate to be favom.ible to fine- 
wool production, although scientists had ex- 
piessed the opinion that the wool in sin h a hot 
country would rapidly degenerate into han Jle 
stated that in 1801 the heaviest fleece shorn was 
3A lb, while in 1802 the average weight was 
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fj 11) and the wool finer and softei The ileeee 
of oik* of tho Cape MtTinoh was valued at 4.s* (it/ 
pei 1\), and that of a Vanamatta-bml Mei ino at 
(is per 11). 

Tin* second important lot of sheep to be im¬ 
ported to Australia weie those jmrch.ised by 
Macarthui in 1804 from tlie sliul Hock of King 
Gouge 111. At this time the Spaniards, desirous 
of keeping tin* lucrative* business of wool-glow 
mg to themselves, had made it a capital clime 
to e\poit sheep from Spain. A few had, how 
ever, been given to King Geoige 111, and aftei 
bunging the tlock at Kew up to substantial pio- 
poitions IJis Majesty decided to hold an auction 
sah' of sin plus stock, so as to secuie the placing 
of the sheep in the hands of those who would 
most highly value it and attend to (he increas¬ 
ing of the breed 

Macaithur purchased 7 lams at prices from 
Ion to X2K, 7n , the Heeces weighing fioin 
3 lb 4 oz to 7 11) 2 o/.. He also put chased one 
ewe at 11 gs Aw the industry gicw Macaithur 
beiame tin* Hist stud-hieedei ot Austiaha, and 
practically laid the foundation of the pastoral 
greatness of Australia, and the (‘.linden Park 
sheep were the oiigm of mail} of the tine wool 
Hoiks not only of the Mothei .State, but of 
A ustialdsia 

The lust shipment of Ansti.dian wool was one 
bale sent by Captain Maeaithui to Fmghmd in 
1 H()8 by the ‘Halt’ The weight w,h 2 15 lb, 
and th<* wool realized 1 (>n (•/ pei 11) Tin* fol 
lowing liguies givi* the uiipoits of ioloni.il wool 
into the 1 anted Kingdom sime thin 


y. Ill 

Hales 

ISOS 

1 

1S10 

08 

1SJU 

422 

isso 

8,00.1 

1840 

44,502 

isr>o 

158,558 

J8<)0 

210,130 

1870 

673,314 

1880 

1,054,430 

18‘M> 

1,500,666 

1805 

1,802,260 

1001) 

1,221,163 

l‘M>5 

1,327,167 

1001) 

1,310,636 

1007 

1,624,007 

1008 

1,635,206 

1000 

1,701,108 

e progress of sheep in 

Australia m the ear 1 y 

is shown in the following compai isons — 

} cat 

Sheep 

1788 

20 

1702 

105 

1701 

520 

1700 

1,531 

1707 

3,002 

1708 

10,057 

1700 

4,721 

1800 

6,124 

1801 

6,7 r »7 

1800 

11,232 

1804 

12,675 

1805 

10,350 

1810 

33,818 

1813 

05,121 

1814 

74,825 

1815 

(52,476 

1816 

55,007 


Year 

Sheep 

1817 

170,020 

1818 

172,340 

1819 

15(5,740 

1820 

15(5,302 

1821 

138,755 

1822 

177,085 

1823 

184,836 

1824 

237,(522 

1825 

205,800 

Hatter-day pr ogress is shown in the following 

comparison — 

\ eat 

Sheep 

1861 

23,711,706 

1871 

40,773,584 

1881 

78,063,42(5 

1801 

124,547,037 

1001 

02,4 11,835 

1005 

03,534,570 

1006 

103,706,126 

1007 

108,473,622 

1008 

100,345,0(>7 

Exports of wool from 

Australia duimg the 

pel lod 1807-1909 w r eie 

V ear 

n> 

1807 

245 

isos 

562 

1811 

167 

1815 

32,071 

181(5 

73,171 

1817 

13,(516 

1818 

86,525 

1810 

71,281 

1820 

00,415 

1821 

175,133 

1822 

172,880 

1823 

108,246 

1824 

275,560 

1825 

411,600 

182(5 

1,1 (Mi,302 

1827 

512,758 

1828 

1,574,186 

1820 

1,838,(542 

1830 

1,007,270 

1831 

2,541,205 

1832 

2,377,057 

1H33 

3,510,800 

1834 

3,558,001 

1835 

4,210,861 

1836 

4,000,045 

1837 

7,060,525 

1838 

7,837,423 

1830 

10,128,774 

1840 

0,721,243 

18*41 

12,300,000 

1812 

12,050,671 

1843 

17,433,780 

1844 

17,580,712 

1815 

24,1.50,687 

1846 

21,836.270 

1861 

88,087,(500 

1871 

2:57,605,800 

1881 

303,341,700 

1801 

061,220,300 

1001 

(573,014,300 

100:5 

(571,044,000 

1007 8 

(580,818,010 

1008 0 

75(5,500,1(53 


Early Australian wools were sold at Garra- 
way’s Coffee House, Cornlnll. The earliest re¬ 
cord available is of a sale in 1820, when 58 bales 
were offered, and the wool made an average of 
3s. 7i/ per lb, tlie best bringing 5#. per lb. A 
catalogue is preserved of a sale of 329 bales of 
Australian wool at Garraway’s on August 17, 
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1821 Maearthui’s J M‘A hi and was repre¬ 
sented by 2fi lots, Helling up to lO.s Ad. pci Jb., 
that price being paid for a one-bale lot. A two- 
bale lot made f),s. (V per lb, 3 bales 'As. \{)d , 2 
bales 3s 7(/, 1 bale As 7c/, 1 bale As (id , 2 bales 
3s (Jr/, 3 bales 3s. 5c/., two lots of 2 bales 3s 3c/., 
and otlieis down to 2s 5c/ The .1 11 W. wool 
(John Kilev Wattle) came next, 40 bales selling 
ftom Is Id. to Is *Jd. pel lb Mi. Hamnbal 
Maeartlnn sold 11 bales up to 2.s. 5 d. Foi many 
veaistheJ M‘A wool occupied premiei position 
and brought t<>[* jirices The record pine foi 
Australian wool which will probably last foi all 
time was 10s. 4cA per lb, obtained foi a line of 
Maearthur’s J. M‘A. wool in 1827 The Sydney 
< laze tie of May 18, 1827, says ‘Though Mi 
Macarthur and the Sydney Gazette at e not likely 
to be upon terms of regald, still we congiatulatc 
the old gentleman upon some of his wool bung 
mg m London so high a price as lbs 4c/ pei lb ’ 
The enormous value of the wool mdustiy to 
Australia is shown in the following comparison 
going bac k to 18b 1 


Year 

V «iJtl<* 

1801 

£5 029,44*1 

J 87 1 

13,488,880 

1 <S.S 1 

10,13(>,082 

1891 

24,003,227 

1890 

20,433,855 

l'KIl 

18,930.557 

1002 

10,109,020 

1*103 

18,042,87:; 

1904 

21,790,090 

J!hi;» 

25.203,519 

1900 

29,111,424 

1907 

35,207,851 

190S 

28,241,993 

die value 

of the w T ool sold in Austialasia 

-.on sun e 

1898-9 is as follows 

\ t ai 

5 alut* 

1898-9 

£8,730,525 

1899 1900 13,503,591 

1*100 1 

0,170,083 

1901-2 

8,708,587 

1902 3 

8,810,840 

1903 4 

10,040,050 

1904 5 

13,825,209 

1905 0 

18,304,012 

11KM*—7 

21,835.131 

1907-8 

17,577,249 

1908-9 

18,805,529 


Note — The wool is practically all sold for ex¬ 
port to manufacture!s in various parts of the 
woi Id 

lh<jh Price for lino/- In 1889 some washed 
combing wool of the 4 Krcildoune’ clip, grown in 
the Western District of Victoria, lealized bs Ad 
pci lb, - £50, 1 lx per bale. 

Wool sllljnu in Austkal\sia When Aus¬ 
tralia liist came into prominence as a wool 
producing country there was no thought that 
the time would ever arrive when the bulk of 
the wool grown would be sold to direct lepre- 
sentatives of the world’s wool users prior to 
shipment The whole object in view was to 
iroduce the type of fine wool required by the 
mine manufacturer, which experience had de¬ 
monstrated could be grown to perfection m 
Australia. At the birth of the Australian wool 
industry there was no thought of catering for 


the (Vintinental or American demand All these 
count!ics had large flocks of then own, pro¬ 
ducing sufficient wool foi then ieqmi einents, 
and it was to feed the British manufactuier 
that the foundeis of the staph* industry of 
Australia had in view as then great objective 
As wool-using machinery was improved a largei 
output was tendered possible, and happilv the 
strides m mechanical science kept pace "with 
the development in tin* production of the raw 
material m Australia liegulai auctions for the 
sale of Australian wool weie instituted m Lon¬ 
don in 1835, although for some years prior to 
that date tin* wool was sold at auction in London 
at irregular intervals, and records aie in exis¬ 
tence of such sales as fai hack as 1821 At lust 
the English usci was the only eustomei, hut 
giadually, as the Continental flocks diminished, 
icpresentatives of foreign countiies appealed in 
the English market 

In Australia m the very early days all the 
wool was shipped foi sale m London No othei 
course was possible. This naturally meant a 
veiy long and anxious wait on the paD of the 
squatter. First, tin* slow journey by hullo, k 
dmv to the seaboard, taking weeks, and even 
months; next, the long tup to England in a sail 
mg vessel, and the further long wait until the 
rei m n.s < ume to hand r | he n**e<| of i each monev 
oi supplies to cany on with, ioiced the* smallc‘i 
gtoweis to seek advances fiom merchants The 
men bants wcie willing to advance on the wool 
hv loading the leturnmg teams with supplies, 
but wool was found to be Mich a convenient 
means of exchange that inci chants giadually 
adopted the* piacticc of pun basing small lines 
of wool fin shipment in payment of goods ie 
coned Only the smaller gioweis weie disposed 
' > sell light out, as laige owners realized that 
th(* pi ice bid m Sydney, Melbourne, or Geelong 
w'as m the nat ui c of a speculation, and that the 
puiehaseis veiy frequently' made very laige 
piofitx m the wool they shipped. Giadually 
the competition became very keen among the 
meichants foi these wools, and the eaily wool 
buy ei appeared on the scene. Generally he was 
a man who had had experience in the nulls of 
Yoihshiifi, and could hung expeit knowledge 
to heal on the woik of fixing the value of wool 
Some of these early buyers weie, indeed, highly 
skilled men Then business was to interview 
the small owners on then amval in town, and 
bargain with them foi the pun base of then 
wool Then occupation was at first an easy one, 
foi the wool only (aim* to hand at very' lire 
gular intervals, but as competition increased, 
the woik became moie stienuous The buyei 
had to be ever on the alert for stray lines of 
wool, and was frequently called upon to go out 
along the roads to meet the incoming teams and 
1 argaui for the wool, or to haunt the whaives 
for wool arriving by boat At megulai inter¬ 
vals, odd lines of wool w'ere offered at auction 
at sales of goods and furnitme by the regular 
auctioneer. In New South Wales Thomas Sut 
clifie Mort is regarded as the founder of tin* 
industry, for, starting in 1843 us a general auc¬ 
tioneer, he soon inaugurated regular sales of 
wool and station produce, properties, &c. That 
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was practically the start of the wool-selling in¬ 
dustry in Sv diiev. Later on, other firms stai ted, 
and gradually tlic business assumed important 
proportions. It was, however, in Melbourne that 
the biggest strides were made in the eai I\ days, 
due to the energy and ability of Bichard Golds- 
brough, a Yorkslnreman, who pi ior to his arrival 
in Melbourne had served an apprenticeship in 
a Bradford woollen mill. The southern centre, 
inaugurated in 1H48, soon became the leading 
mart of Australia, and even attracted large 
quantities of wool fiom Sydney. 

The Australian sales were at tin* start depen¬ 
dent almost entnely upon the buyer represent¬ 
ing the various merchants and on the speculative 
element. Gradually, however, buyers came fiom 
the Old World , hut it was not until the Conti¬ 
nental wool user adopted the piogressive policy 
of being directly represented at the Australian 
salt's that tilt' possibilities of flit' wool-selling 
industry were seen in then full magnitude The 
vai ions phases of the dev elopment which has 
taken place are full of histone interest, and 
each is vvoithy of a detailed account 

The stoi y of the use and pi tigress of the 
woo! selling industry avoids one of the most 
striking illustiations of successful commemal 
eudeavoui that can lit' pointed to in the history 
of modem times The stait was a modest out*, 
and the facilities weie of the most primitive 
description. The pioneers of the industry bad 
an uphill battle to fight, and to those captains 
of indusLiv I ike Moit and (JokMu ougli, v\ bo 
set out in the face of strong piepidiee to build 
up the colonial maikets, Australia owes linn h 
The London maiket, firmly established, had 
gieat attractions for the squattei, and the Lon¬ 
don selling brokets had little doubt blit that 
the policy of selling m Australia was only ‘a 
flash in tin* pan’ and would not last It was 
uiged that the existeme of dual maikets was 
prejudicial to wool values, and the local sales 
for years only appealed to the smallei giovvei, 
to whom piompt utilization was absolutely 
essential. It can even be said that it was tin* 
smaller growers who made the colonial maikets 
The huger owners, finding that the selettois 
were realizing prices locally which were fully 
equivalent to London pantv T , gradually gave 
then support to the local sales, which began to 
swell very considerably in volume. 

The great success of modem times may he 
ascribed to the development of the policy of 
closer settlement on the one hand, and the large 
increase in the army of English and (Vmtinental 
buyers on the other hand, who regularly visited 
the colonial sales, and as the business expanded, 
established their pel manent offices m Australian 
centres 

The Pioneering T Yool Buyer .—Paradoxical as 
the statement may appear on the surface, it 
was really the w r ool buyer who pioneered the 
Australian wool-selling industry Wool buyers 
weio known in Australia long before wool-sell¬ 
ing brokers In fact, the wool buyer actually 
Cieated the market, and the wool-selling broker 
was evolved in the natural order of things 
Pioneer wool buyers operating on behalf of the 
local merchants plied their calling long before 
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there was any idea of establishing a legulai 
system of wool auctions The demand fin w<> ( ,| 
for exchange pm post's by the merchants led t<> 
their engaging men who by their experience w 
Yoikslme nulls were qualified to buy woof, and 
some of the larger merchants even impoited 
specially qualified men to act as their wool 
buyers The methods of the uai ly huvejs wane 
vastly different to the system of to-dav. No 
facilities of any description w T ere piovided The 
wool teams put up at some of the old inns on 
Brickfield llill, Sydney, and while the teamstei 
was taking lus bullocks to a water hole ne.ii 
the present Bel more maikets, the buyer would 
clamber on to the loads of wool and begin Ins 
inspection. No specially designed show flooi 
anil elegant salerooms were provided Thw 
light of day and the canopy of heaven wane all 
the wool buyer reqlined He would cut a slit 

111 a hale, withdraw a handful of wool, and on 
th.it handful base lus estimate of value Then 
would follow a haggling match watli the ownei. 
Pioluhly the buvei and the owner would ad 
jouin to tea together, play cauls, dunk, smoke, 
and vam all the evening, and perhaps not till 
tin* next day would the bargain he made 

The determination of values in those days 
v\as a difficult mattei. The wool was woith 
whatever the buvei could be induced t<> pay, 
and both buvei and sellei weie absolutely m 
the ilaik as to what was tlit* a< tual luling vahu 
in the Old Wmld Ocean < ables weie unheald 
of, and vessels took many months in lommg 
fiom England, and amved at irregul.u intci 
vaks, so that then* was always a large clement 
of spec illation in buying wool The lougli-.md- 
readv arrangement m the early days, vvludi was 
always undeistood by the buyer and selloi. was 
that a pine pci pound had to be fixed loi fleece 
wool, and the bellies and lo< ks wen* taken at 
half pure The quantities available wen* very 
moderate, as all the larger owneis shipped t<> 
London, and only the seleitois, pressed foi 
le.idy (a.sli oi supplies, could he induced to sell 
locally A lint* of ten oi fifteen bales was re¬ 
gal ded as a very satisfactory pm chase Natu¬ 
rally, as the demand among the men bants was 
great and the available quantities limited, there 
aiose a keen competition, which in a measure 
irotected tin* interests of owneis Speculation 
>egan to take a hand in the business, which 
increased the competition. Bart of the equip¬ 
ment of the eaily buyer was a swift pony, on 
which he could canter off to the wool scour on 
the outskirts of the town to secure a few' hales, 
or go out along the main road to meet incoming 
teams and bargain for the wool. Having re¬ 
ceived advice that an owner was coming down 
to Sydney with his wool, the buyer would go 
out daily in the hopes of meeting the ownei and 
forestalling otliei buyers. One of the earliest, 
of Sydney buyers, Mr. P. B. Whitfield, lias left 
some interesting reminiscences on tins point. 
In passing, it may he noted that Mr. Whitfield 
came to Sydney acting for Mr. Alexander, who 
had married the widow of Dr. Bedfcrn, to 
whom the Iledfern estate belonged. It was his 
business to manage the estate, sell the land in 
blocks as opportunity offered, invest the pro- 
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(veds in wool, and ship it to England. Many 
of tlit* men who puichased the land only after 1 
great persuasion, found it a most profitable in¬ 
vestment in after-years. Referring to the pur¬ 
chase of wool in the early days, Mi. Whitfield 
m Ins reminiscences says ‘ Many an hour have 
1 waited, eitliei alone 01 in tompany with an¬ 
other bu) er, when 1 had guessed that any wool 
would be coming down, listening for the (leak¬ 
ing of the wagons It was tedious waiting, 
but when the wool was in sight we used to go 
to work at once, cut a slash in the bale, take 
a handful of the wool out, and look at it, then 
put it back, and do the same with anothei bale 
The ow ner would look on all the turn* and pre¬ 
tend to be lnditicieut Then J would make 
him an offer. ‘Oh, no,’ the owner would pio- 
bably say, ‘it is w'oith more than that now," 
w’hen perhaps he had been away the whole yeai 
m the bush and knew 7 nothing at all about it 
He w'oukl pretend to start Ins wagon again, 
keeping a sharp eye on us to see if w r e would 
advance. If the owner really thought that the 
wool w r as worth more, he would lefuse nui ofleis 
and take the wool to the hotel oi send it to the 
me)chants foi sale oi shipment In this was 
the\ used to get a fan puce foi then wool 
'The buyers were all so eagei to scenic parcels 
that it was just tin* same as an auction Some¬ 
times, T admit, we resorted to a little man 
(cuvring to get the wool, and would make an 
offei a little under the maik, and, l(‘fusing to 
ads am e, the bu\ci would i ide ba< k without 
doing an\ business lie would meet anothei 
Iui\ei and sav ‘Old So-and so is ( oming dow ii 
the load with his wool I offried him (>/</ foi 
it If you go a faithing moie sou wull get it ’ 
The owner flunking now (and pci Imps <oi- 
l’eetlv) that he had got the full maik(t value 
foi Ins wool, a baig.iin would Ik* stiii(k,.md the 
wool coming to town would be deliveicd to its 
new ownei 

A eont(*ni])oraiv buyei. Mi -James Jofmson, 
in his icminiseonecs published some years ago, 
said ‘ How did 1 buy inv wool in the call) 
days before there was any iegul.it mailed? 1 
used to take in) hoise and ride along the Livei - 
pool road to tin* Bark Huts, and w r ait thcic 
1 should, if fortunate, meet a load of wool 
drawni by bullocks, the owner driving ] would 
get into conversation wuth tin* owner and look 
at the wool, and presently make him an offer 
foi if Aftei a good deal of argument we would 
very likely strike a bargain Jf not, he would 
take the wool to the Havmaiket and take his 
wool into tin* yard of one of the old Brickfield 
Inns, whor** some other buyer w 7 ould make a 
baigam with him for it.’ Mr. Johnson w 7 as a 
siourer and speculated who started in a modest 
way, and liad a very long experience. The ulti¬ 
mate 1 success of Ins operations may be gauged 
by the fact that at his death he left ail (‘state 
v alued for purposes of probate duty at .£:214,7I8 
Other eaily buyei s weie engaged by the mer¬ 
chants at a weekly wage, and one who was 
operating for many years w 7 as m the receipt of 
Kto tkl per day, which was regarded as a princely 
wage at that tune. 

The early buyers ware useful to the small 


owners, who required aw immediate sale of their 
wool, and their operations, although small m 
comparison with modern times, paved the wav 
for the foundation of the wooJ-selhiig industry 
By tin* time auction sales weie inaugmnted 
there weie quite a liumbei of buyeis and specu¬ 
lators in wool, and the) and the owners wen* 
ready for the innovation of wool sales Ihneis 
welcomed the importunity of being able to 
attend sales and bid for wdiatevoi quantity 
might be available, and owneis appreciated the 
means provided of having the full competition 
of all the buyeis, thus enabling them to secure 
full market value without the oldtime haggling 
with buyers 

The finth of Wont Au<tions. —Eventually odd 
paieels of wool found their vva) to the rooms 
of the oldtimc general auctioneds They would 
only consist of a few 7 bales—pel haps only one 
oi two hales, oi even a dozen— and they weie 
sold under the same conditions as fuinituie, 
groceries, clothing, <ke Auction selling of all 
c lasses of goods was a great institution m tin* 
early days of Sydney, and huge quantities of 
! goods weie disposed of in tills mamiei r l he 
wool otfeied at auction was sold without tiouhU, 
and it was fiom these odd sales that the idea 
gel minuted of holding tegulai auction sales of 
! wool in Svdnev The beginning of things m 
Melbourne was dilhicnt There the ‘fathei’ 
of the selling industry, Mi (ioldsbrough, set 
out to establish a wool-selling business as a 
brain h of his stock and station agemv, and, 
bunging modem methods to bcai, adueved a 
wondeiful success In Svdnev the stait was 
some yeais eailiei 'The Ins* man to make a 
featme of selling wool at nmtioi. was undoubt 
edl) Mi T S Moit Tie staited in business as 
s geneial auctioneer in 1813, and as assigned 
estates wen* plentiful at that time, following on 
tin* gieat (ollap.se of the nidus!nal labile, theie 
was no lack of business A fan pioportion of 
wool (aim* bis wav foi sale, and a** t ie quantity 
nit leased it was found possible to hold legular 
sales of wool and pi miner Absolutely no fa¬ 
cilities weie piovided foi flic tiade The fust 
wool stoic in Sydney was an old dilapidated 
shed erected on the banks of the Tank Stream 
then a uvulct of some consequence— somewhere 
neai whole Angel Lam* now is. An oldtimc 
authority leferrmg to this store says ‘in the 
’foities theie were no wool brokers cxiept Mi. 
Mol t, who had a very pi motive place with an 
noli loot, without, walls oi gate, unde? which 
the wool, sheepskins, hides, and what not used 
to he In this stnnture there w 7 as a weighing 
and dumping apparatus when* the wool was 
weighed and pressed, and sent on boaid shij) 
wlum the tide and mud allowed That was 
about all the conveniences the wool tiade in 
those days possessed ’ 

Mr. G. F. Dixon, in the reminiscences he 
left, referred to Mr Moil’s first attempt to 
hold wool sales He says ‘He made a stait 
for himself in Pitt Stieet, near Angel Hine, 
but soon found his place too small, anil moved 
neai to where the Post Office* now 7 is. Jt was 
just about where Paling’s music store is now 
located Theie was an opening through from 
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Cleorge Street across the Tank Stream Later 
oil he moved down to Circular Quay, wheie 
he started in a single-storied building at first' 
Mi Dixon arrived m Sydney m 1842, the yeai 
befoie Mr Mort staited m business. lie had 
previously served his apprenticeship to wool 
sorting in Leeds, with a view’ to becoming a 
wool manufacture!. For tins he had to pay a 
piemium of £100, and work foi seven yeais 
without remuneration. When his apprentice¬ 
ship was finished, it was found that it would 
require £‘10,000 capital to start, and as this 
amount was not forthcoming lie came out to 
Australia. lie secured an engagement as wool 
buyer for Messrs. Campbell & Co, and later on 
acted in a similar capacity lot Messrs (iilchnst 
& Alexandei lie gives a definite idea of the 
business done at the early auctions. ‘ Foi a 
long time after tin* sales were staited’, he says, 
‘it was the exception lather than the itile to 
sell at auction 1 don’t believe theie were more 
than .‘1000 bales sold by auction in a season ' 
Mi Dixon goes on to say that m the eai ly (lavs 
the wool was all washed on the sheep’s back 
They thought anyone mad who spoke about 
soiling wool in the gtease At length, howcvei, 
one oi two tiled it with success, and then all 
the sheep-owners with one aeeoid went in for it, 
the mason being that the buyers foi a season oi 
two did not make sufficient allowance foi tin- 
loss in weight by scouting, and paid too much 
for the wool, many of them ‘burning tboii 
lmgeis’ over it Tin* squatteis knew longldv 
vvbat they had lieen getting foi tin* fierce of 
eacli sheep, and when they got so much nunc 
they jumped to the conclusion that it would pay 
them hettei to sell m the, gie,ase It certainly 
laid them very much bettei until the London 
myers learned to make proper allowance foi 
the loss in s< ouiing Mi Dixon refers to an m- 
( uleiit at one of Mr Mort’s eaily sales ‘ I was 
a little late,’ he says, ‘and just as I got neai I 
he.ud my name mentioned, and when I went in 
Mr Moit, said ‘Are those youi icturns that 
I see in the 1 lei aid to-day*’ 1 ansvveied ‘Yes’, 
and he said ‘Well, they ought to have paid 
the othei halfpenny and made it, an even half- 
crow’ii ’ The mad had just come in, and my re¬ 
turns of 2s 5W for washed fleece liad l>een pub¬ 
lished in that morning’s papei ’ Mr. Dixon 
refers to wool-washing being cairied on in the 
Tank Stream. lie also recollected when he and 
Mr IIen ry I*ai kes (afterwaids Sir Henr>) vveie 
working together at the Quay Parkes was 
casually employed by the (’ustonis House at 
. r ).s- a day, and Dixon as a wool buyer received 
l<).s-. (m/. a day regularly Among early buycis 
mentioned were Messis Edvvaul Bennett, But¬ 
tery, Blakey, Atkinson, Ebsworth, Bray, Jack- 
son, ami Whitfield 

As the wool-selling business increased, regular 
weekly sales of wool were held An authentic 
account of a wool sale in Sydney in 185D was 
given some years ago by Mr Henry’ Austin, a 
veteran wool buyer, who first landed in Sydney 
in October, 1858. lie was engaged as a wool 
buyer for Messrs. J. T. Armitage & To. of 
Sydney, but in those days Melbourne w r as the 
most progressive wool - selling centre, and he 
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had to go to Melbourne to buy wool. Jle 
mentions that at that time the pnncipal buycis 
ill Melbourne weie John Sanderson (Sander¬ 
son & Murray’, (lalashiels), By dor (one of the 
oldest Australian buyers), and Prince, Ogg 
& <\> There wen* two wool-Helluig firms m 
Melbourne, viz. Richard Goldsbrough & (\> 
and ,J. 11 (’lough & (Jo. Botli firms had stores 
fai ahead of anything in Sydney, stone-built 
and spacious, and the methods of doing busi¬ 
ness weie far more up to date than Sydney. 
'They had printed catalogues at the sales, the 
wool was displayed for sale m well - lighted 
showrooms, and business was done m a col¬ 
lect, methodical manner, vastly different to the 
happy-go-lucky style then prevailing in Syd¬ 
ney. Mr Austin regards Mr. Bit hard (iolds- 
hiough as the founder of wool-selling in A us 
tralia, and fiom his personal expenente of 
him describes linn as being a geneious, open 
handed, energetic Yoikshireman, and m his day 
one of the most popular men m Melbourne 
Mi Austin say’s ‘To the best of my belief 
Mort A <\». w'eie the only firm selling by au< - 
turn in Sydney in 1 Hot), and they, I fancy, took 
hut little interest in the business, sales of big 
estates and pioperties having naturally gieatei 
attrition than the handling of the few bales 
intended for local realization. Practically’ the 
wool business was m the hands of laigo mcican- 
tile <n ms, sin h as |> < 'oopei & Co, < iilcln 1 st, 
Watt <!x (, Camphcll <!x ( 'o , Flowei, Salting <!x 
Co, and otheis who, .is soon as the wool made 
its appeal .nice m town, lost no time ill put tine 
it on boaid ship, advancing on it, and sending 
supplies to the v.uious stations by the letuin 
nu> teams In these cneumstanees one could 
haidlv have look(*d foi an imposing tataloguc 
at a Sydney wool sale, but 1 certainly was not 
prepaid! for the impression 1 was to early away 
with me at my first attendant e A weekly 
wool sale took place every Thursday, and was 
held in a shabbv, low, two-stoned building on 
the Quay Halt past eleven was the hour foi 
the auctioneer, Mi () l> Ebsworth, to make 
his appearance. Prior to his ai nval a few buvei s 
(M cssis Kiimmerer, Jlmcheliff, Johnson, Whit¬ 
field, and Hiist) might b<* seen ai living one by 
one to inspect the wool for sale The stoi email, 
old Lewis, would cut open the bales with a foi - 
midable-lookmg knife, and a wi etched untidy - 
looking catalogue was handed to each buyer as 
he turned up. A man stood outside the dooi 
wuth a b(*ll to proclaim to all and sundry that 
a wool sale was to take place, for all tin* world 
like a secondhand furniture sale of to-day. A 
hale of washed wool (greasy w r ool was almost 
unknown then) was pulled down to serve as a 
rostium foi the auctioneer, wlm, after various 
greetings with buycis and communings with 
Lewis, the storeman, took his plate on the hale, 
and began to read the conditions of sale Tf, 
when a lot was put up, any bidder thought he 
had not had time enough to examine it properly, 
he would call upon the auctioneer to wait a bit 
and give linn time to make a further examina¬ 
tion Nothing loath, the auctioneer rarely re¬ 
fused to giant such a request, which w r as novel 
objected to by anyone present, time, of course, 
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being no object Bids were made by nods, 
winks, uplifting of pencils, Ac , vocal bids being 
in the minority. In a word,’ sums up tins 
\eteran buyer, ‘anything more unbusinesslike, 
shabby, and contemptible than a Sydney wool 
sale in 18 r>{) it has not been my misfortune to 
attend. The redeeming featuie was the old 
Insliman Lewis, who could always raise a laugh 
when he set his tongue wagging in the richest 
of brogues Little did [ think when 1 left that 
sale that 1 should live to see Sydney the gloat 
Austialian wool mai Let that it is to-day ’ Kioin 
185}) to 18(13 Mi Austin as a Iniyci had to 
spend the best pait of the summei m Yietoria 
attending the Melbourne sales. 

In 18(14 Messts Mort A Do made an appliea- 
tion to tin 1 Exchange* to hold weekly sales in 
that building on the Thursday of each week 
The application was granted and a new system 
of selling inaugurated. By this time Moit A Co 
had teased to be the onlv wool-selling him, and 
a wool lost it for 18b. ( i, ten years aftei the sale 
des< i lbod above, shows that tlie firms selling 
at the Exchange weie Kieliaidson A, Wrcntli, 
liwin A Tin net, .1 Devlin, jum , Br wstei A 
Tiel ‘ek, O B El>sworth, and Hai nson A .1 ones 

The Founder of the Sjtdnetf Sales - By < ominon 
consent Mr Thomas Sutcliffe Mort is regaided 
as the founder of the wool-selling mdustiy m 
New S(»uth Wales lie may not, have been the* 
fiist auctioneer to actually sell lines of wool at 
uietion, as has already been explained, but he 
was undoubtedly the first man to ouginate regu- 
l.u sales of wool and skins, and lived to see the 
wool-selling mdustiy leacli proportions of im¬ 
portance 

Mi. Mort was born on December 23, ]81(>, m 
Bolton, L.imashire, England He* received the 
ordinal > commercial education, and on leaving 
school entcied the country liouse of a lug him 
of warehousemen m Manchestei. When he 
was about twenty-three yeais of age th<* film 
with whnh he was connected rcocncd an ap¬ 
plication fiom Messrs Aspmall, Brown A Co. 
of Kvdnev for a capable eleik, and his name 
was suggested foi the vacancy. Being fired 
with ambition, and only too anxious to carve 
out a future for himself in a young country, he 
gladly accepted the offer and made arrange¬ 
ments to mine to Australia. He ailived m 
Kulnev m 1838, and at once entered upon his 
duties, and fiom the outset displayed marked 
ability. At the time the firm of Aspmall, Blown 

< o. were located m an ummposing wooden 
building m Charlotte Place, and here Mort was 
tailed upon to fill the dual position of clerk and 
salesman He remained in the employ of this 
firm and of its successor, Gosling, Jfrown & Co., 
f»u about five years. In 1811 he married Miss 
Theresa Luidlov, eldest daughter of John Ijaul- 
ley, at one time Deputy Commissary General 
In 1843 his firm was involved in the general 
financial collapse which took place. This dis¬ 
aster, which affected many of the leading houses 
of the day, was owing to an indiscriminate rage 
f u- speculation which prevailed about that pei iod, 
and the stoppage of the sale of land consequent 
upon the price being raised from 12* to 20s. per 
acre. Great facilities had been gi\en by the 


new banking and loan institutions f<u obtaining 
the use of money, a mama for pm chasing cattle 
and sheep had swept the colony of most of its 
available capital a few' months before, and Eng¬ 
lish exporters weie willing to give enoimous 
credit to secure the sale of their < ommodities 
A feeling of false piosperitv had earned the 
hitherto successful ones into excesses of wild 
extravagaine and expense, and when the msis 
came the bubble buist without a note of warn¬ 
ing The Bank of Australia was tin* fust to 
fail, and, as it was then the leading institution 
of its kind, it involved most of tin leading houses 
of the day m its downfall 

It was at this (i it leal pei iod that Mi. Molt 
launched outlet himself as a gencial auctioned 
The announcement of lus start is found m the 
Sydney Morning Ileiald of Tuesday, Dept, 5, 
1813, and subsequent issues, * — 

No’iiex 

Mi. T. S. Moit begs to announce 
lus intention ot commencing businesi- 
forthwith as an auctioneer and broker 

Ju fht absence of inoie eligible pre 
mises lu has teuq>oianl> taken those 
adjoining Messrs Lcvick X \ oungti, 

George Street, and immediately oppo¬ 
site the Bank of A istialasia, when he 
requests Ins friends w ,n kindly foi- 
waid tlieir eoninuinications. 

Hrs teims and modt of business may 
be learned on application at his office 

George Street, 

Septembei 3id, IS 13. 

Mr Moit lost no time in getting to woik, 
and appears to ha\e spuing into the front rank 
as an auctioneer stiaight away His first gencial 
sale was on Monday, September II, 1843, when 
he ofleied a variety of goods, and lie conducted 
two othci auction sales the same week The 
first occasion upon which lie sold wool was on 
September l. r >. 1843, and the ach 11 tisement of 
tins sale i eads — 

Wool 

Mr T S Mort wall s< 11 by auction 
tins day, Friday, Septembei i5th, .it. 

Ins tempoiftiy rooms opposite the Bank 
of Australasia, at 11 o clock, 

2 bales of wool. 

Tei ?«.«. ill wdi 

Slowly but steadily the business increased Mi. 
M< »rt secured new rooms in George Street ‘four 
doors north of the Gencial Post Ofhcc ’, and m 
January, 1844, he oflered a catalogue set out as 
follows — 

15 halos washed wool 
7 ,, 

3. 

5 

Presumably each lot was from a different owner, 
but no brands are given in the advertisement. 
The concluding item of this salt* was a consign¬ 
ment of half a ton of ‘ Butish-iaught whale¬ 
bone 

Mr. Mort’s success from the start was most 
pronounced, and was due to Ins great ability' 
as ail auctioneer, his taking manner, and his 
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untiring energy. In the early days of Ins busi¬ 
ness Ik* withdrew himself entirely from society 
(and Sydney was a pleasure-loving place then 
as always) and devoted all his energies to his 
new avocation, working for a long tune at the 
rate of fifteen to eighteen hours a day It is 
chaiacteiistic of the man that so great was his 
love of gardening that, despite the long hours 
he was woiking, lie would, on his return home, 
devote many a half-hour by candlelight to beau¬ 
tifying a small plot of gaiden giound in front 
of Ins cottage at Double Bay 

For some years Mi Molt developed the wool- 
sell mg business, and established an organized 
system of public wool sales in Sydney The 
squatter on Ins fai-away station had lutheito 
only found a very pieearious maiket m Aus¬ 
tralia, and was now enabled to count on a sab* 
outlet foi his wool and a much (juukei leturn 
than was involved in shipping to London. As 
the wool business expanded, Mr Mort handed 
over the actual contiol to assistants and threw 
his energies into other channels of development 
Tin* late Mi () 1» El >s worth was lus wool auc¬ 
tioneer for many veais, and subsequently stalled 
in business for himself as a wool-selling biokei. 
For some years Mr Mort was m ]iartm*rship 
with Mi Hi own, and the style of the firm was 
Mort & Drown; later on, it was changed back 
to Mort & Co Among those who weie associ¬ 
ated with the firm in the earl} days were Messrs 
K W Cameron, Benjamin Buchanan, 11cm > 
Mort (brothci of T S. Molt), Laidley Mort 
(son), and Mi .Joseph Abbott. 

Mi Moit was foiemost in all the gieat com¬ 
mercial cntei prises of his day, and was a povvei 
for good Modest and unassuming, lit* was 
public spirited and full of energy His views 
weic large and liberal, his enteiprise murage- 
ous, and lie had unbounded faith in the future 
of Ins adopted count!y His commercial iceoid 
ispuieand unsullied, and he, by Ins many entei - 
pi is(*s, did much to develop and open up the 
resources and capabilities of the colony, lie was 
one of tin* promoters of tilt* first railway from 
Sydney to Bar raniatta, and every progressive 
move had Ins hearty support At tin* time of 
the gold dist tiver u*s at Ophn in lKol he formed 
the first company for working aunfeious lands, 
under the title of tin* (beat Nugget Vein Min¬ 
ing Co When the shareholders of this com¬ 
pany grumbled at the delay in seem mg fortunes, 
Mi JVlort called them together and ottered to j 
buy up the whole of their interests, with the 
icsult that they changed then opinions quickly 
and lived to be thankful for doing so. 

In 18. r >(> Mr Mort joined Mr. Hawkins and 
purchased 14,000 ac of land at Bodalla. He 
spent .£100,000 on the property, buying his 
partner's share in 1800. Latei on ho was iden¬ 
tified with the silk, cotton, and sugar industries, 
spending .£'20,000 on the last named, founded 
Morts Dock, formed several copper and mining 
11 >mpanics, identified himself with the coal in¬ 
dustry, and was one of the founders of the 
Australian Mutual Provident Society His last 
yeais were devoted to endeavouring to perfect 
the frozen-meat export trade, lie died at Bo¬ 
dalla on May 0, 1878, in his sixty-third year 


During the forty years he was in Australia 
Mr Mort did moie to develop its resources 
than anyone had previously done, and lus 
memo!} is honoured as the founder of quite a 
number of industries apait from wool Shortly 
after Ins death a public meeting was held m 
Sydney, and it was decided to fittingly per¬ 
petuate the memory of one who had done so 
ninth for his adopted country. The statue m 
Macquarie Place, which is m bronze and by 
Coiiolly of Florence, is the result 

The Founder of the Melbourne Wool Market 
Mr. .Richard Colds!iiough has been described 
as the ‘father ’ of w'ool-sellmg Australia and 
although Mr Mort’s start m Sydney preceded 
that of Mi Goldsbrougli, it was undoubtedly 
the lattei gentleman who brought the Australian 
wool muikct into prominence in the eai ly days 
by providing up-to-date facilities and eanving 
on the business in a thoroughly systematic man 
ner Richard Goldsbrougli was a Yor kshiienian, 
and prior to coming to Australia had served an 
apprenticeship in a woollen null at Brad lord, 1 <>i 
which lie had to pay a high piemimu He, how¬ 
ever, went through the business thoroughly, and 
the mformation he acquired stood to him well 
in after-}eais He was w T i*ll versed also in the 
methods of showing and selling wool in London, 
and had a wondeiful grasp of all the details 
which go to make successful operations. Mi 
Goldsbrougli was attracted to Australia by tin* 
stories of its great possibilities as a wool-pro¬ 
ducing country, and on Ins arnval in 1817 found 
Meibom in* to be tin*, most go-ahead of colonial 
mitres It is worthy of note m passing that 
in the veai of his arrival the shipments of wool 
from Victoria only readied a total of 30,02’) 
lwk*s 

Very soon after his arrival lie established him 
self as a stock and station agent, and also carr ied 
on a wool-scorning establishment At this turn* 
one of the most progressive establishments m 
Melbourne was that of the Messrs. Bakewell, 
who did a big business as wool sorters The 
idea was to put wool into proper shipping oidei, 
so that it. would realize the best results at the 
London sales An old authority describes tin* 
mode of operations of the firm as follows ‘The 
wool is assorted into two leading divisions of 
clothing and combing, and each of these descrip¬ 
tions is run out into five qualities, the liftli oi 
lowest being t Ik* coarse Leicester* breeds Extra¬ 
line lots are classed by themselves as super*. 
Greasy or kempsv or other defective fleeces are 
also classed apart Tin* charge for sorting is 
\d pei lb The usual diaige for hard washing 
is 1 d per lb. on the weight returned, and for 
scouring 1 d to 1 \d per 11) ’ 

Mr. Goldsbrougli probably found wool-seoui- 
ing a profitable occupation at this tune, and his 
stock and station agency made great strides 
In 1818 lie conceived the idea of inaugurating 
a wooi-selling business in Melbourne. Up to 
that time all Victorian wool had been shipped 
to London, and owners had to wait many weary 
months before learning how this wool had sold. 
As tire smaller owners naturally found it incon¬ 
venient to wait, financial houses had been doing 
a \ery lucrative business m advancing on wmol 
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and shipping it to London. A new era was 
opened up when Mr. Goldsbrough established 
local wool auctions and enabled owners to sell 
right out locally and receive a cash payment. 
Tiie new industry went ahead by leaps and 
bounds, and the original premises soon became 
far too small. Mr. Goldsbrough’s success was 
piobably due to his unlimited eneigy and ca¬ 
pacity for business, bis grasp of details, and bis 
piogrcssive policy. lie studied every detail of 
the business, and sought to perfect it at every 
point ile had the courage to tiy many inno¬ 
vations, and the ability to carry them through. 
His whole energies were concentrated on the 
one point of successfully establishing the selling 
imlusti v, and his success was cominensuiate with 
ins enterpi iso. Generous and openhoarted, he 
took a sympathetic interest in every one in hu 
employ, ami in his day was one of the most 
popular men in progressive Melbourne 

In 185 1 Mr Golds!trough commenced his first 
bluostone warehouse off Market Street, Mel¬ 
bourne, but it was not completed until 1853 
owing to the fact that the gold excitement led 
to an extraordinaiy exodus of all workmen to 
the amifeious fields In 1853 Mi Goldsbiough 
joined Mi Edwaid Row and Mi George Knk 
m the stock and station business In 1854 he 
took Mr Hugh 1'inker into partnership with 
him, and that gentleman remained m the turn 
until his death in 1878. Jn 1873 Mr. J. S 
Horsfall, who for many years preciously had 
proved himself an almost indispensable adjunct 
to the business, became a partner, and on the 
1 st J uly, 1878, Messrs 1 >av id and Arthur Par her, 
who had seived in the business for a very long 
pound, were admitted into partnership, making 
the firm then one of lice members. The firm 
was consistently progiessive, and by 1880 had 
put XT50,000 into stone and mortar for the pur¬ 
pose of atcominodating their business in wool 
and station produce. Year by ycai the firm 
found their accommodation inadequate, and ex¬ 
tended it regardless of expense Gradually the 
sales attracted large buyers of wool to the 
southern centre, and the operations increased 
eat h year until in 1880 the firm sold G3,076 
bales out of a total of 78,51*2 bales sold, which 
at that time represented one-eiglith of the wool 
prodneed in Australia 

Through Mr Goldsbrough’s energies it was 
that Meibom ne yvas established as one of the 
huge wool marts of the world, ranking at that 
time next to London Not only did Mr Golds 
biougli seek to attract buyers from the Old 
Country, but lie pioneered the trade with A me¬ 
in *a In 1877 8, 5277 bales were shipped fiorn 
Melbourne to American ports, while in 1879-80 
the trade was increased to 17,451 bales from 
Melbourne. During the latter penod Sydney 
shipped 3000 bales to America. In 1881 the 
film of R Goldsbrough & Co. was amalgamated 
with the Australasian Agency & Banking Cor¬ 
poration (established in Melbourne in 1877), 
and was turned into a limited liability company. 
In 1881 R. Goldsbrough & Co. Ltd. opened up 
a branch in Sydney for the purpose of secunng 
wool and shipping it to Meibom no for sale 
In 1883 they started selling wool in Sydney, 


and in 1888 amalgamated with the Sydney 
pioneering firm of Mort & Co. Ltd , assuming 
the present title of Goldsbiough, Mort & Co 
Ltd 

An early annual report of R Golds)rough 
& Co shows how the foundei of the business 
had set his heart on making Melbourne the wool 
depot of Australia ‘It is evident’, says the 
report, ‘that the sales in Melbourne have ac¬ 
quired a first-class position, and from their 
lapidly increasing popularity, both with sellers 
and buyers, we have good giounds for antici¬ 
pating that they will annually assume 1 gieater 
importance The grower ran here realize the 
full value of lus wool, and all fuithei i isk, m> 
fai as he is concerned, is avoided His clip at 
once becomes the property of the niaiiufac tillers 
oi meichant, and he ran arrive at his exact ic 
tm ns without being dependent upon the fluctua 
turns of the London market. The manufat tin ei, 
on the other hand, can, by buying here, gam 
a fust selection of our clips, and by taking 
advantage of the lines of steamers now avail¬ 
able via Suez, he can have the wool in Ins mills 
in seven weeks after he lias purchased it lien 
Instead of waiting for the new clip to be ofleitd 
at the February and March London sales, he 
can, by purchasing in Melbourne, place a good 
pioportion of it in his fact a \ by the end of 
Decembei, thus gaining two clear months in the 
production of his new goods. The French, Gei- 
man, and American manufacturers and dealers 
have been quick to perceive the ibailees thus 
opened out, and they are present in this maikt t, 
each season in increasing numbers. The ^aie 
houses in Melbourne aie probably unequalled 
in the woild for storing and showing wool, and 
the natural advantages of its position as the sea¬ 
port of the finest pastoral country in Australia 
liave firmly established Melbourne as the duel 
wool mart of Australia London has gradually 
monopolized the wool sales of Great Britain 
until it has become recognized as being almost 
the only mart for tin* tiade, and in like inamiei 
Meibom ne is, we believe, destined to become 
the great depot of Australia. The advantages 
of a recognized eentie are obvious; the woo) 
concentrated in one place ready for the buvei, 
then undivided competition is thus secured, and 
their time is economized instead of being lost m 
attending local sales in each colony The great 
superiority, quant it}, and vanetv of the clips 
offered m Meibom ne have combined to make 
it the leading wool depot of Australia, and <i 
large quantify has been diverted here from the 
adjoining colonies for disposal. The lates of 
fi eight per steamers are in some instant cs almost 
nominal, consequently the extra cost of foiwaicl¬ 
ing wool here is eompaiatively tnflmg.’ 

The history of the past twenty years has not 
fulfilled the prophecy of the Melbourne firm 
Melbourne’s pre-eminence as a wool-selling 
eentie has been wrested by Sydney, but what 
has taken place in Australian maikets is onlv 
a natural evolution. The wool grower has found 
it Ins most profitable policy to sell in the nearest 
centre, and with New South Wales producing 
the largest quantity of wool, the Sydney sales 
have won the premier position. 
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Histones of Silling Finns.- The largest wool- 
selling institution m Australasia to-dav is Dal- 
getv & (A>. Ltd. dins company was originated 
in 1843 by Mr. Frederick Gonnerman. Dal 
get v \ Co m conjunction with Mr. Harry (lore 
established the linn of Dalgety, (Jure & Co. | 
Tin* sty le of the tiim was the same year changed ; 
to Dalgety, Cruicksliank & Co., and on the j 
death of Mr. Cruickxhank in 1857, Mr das | 
1 Hut kwood came into the farm and the title 
was Dalgety, Blackwood & Co Combining the 
functions of a finami.il agency with those of an 
ordmaiy mercantile house, dealing m money j 
as well as in nunchandise, and extending its j 
opei.itions o\er a very wide area, the firm 
bee,nne one of the best known m Australasia i 
It made advances upon stock and station pio- , 
poi tv, and also upon wool and piodute on- j 
ti usted to it- for sale in London In 1884 tin , 
firm was con veiled into a limited liability tom- - 
pany with its piesent title. Veiv slioitly aftei, 
the d?rt*( tors locognized the advantages of ollei - | 
mg then (bents the choice of eitliei this or the ! 
London maiket, and a start w T as made at selling ^ 
locally. In 1887 8 tin* tompany sold 1(5,347 i 
bales in Meibom ne, and m tin* same vear they J 
stinted selling m Sydney, turning over some- 
thug like 18,000 bales 

Kldei, Smith & Co Ltd of Adelaide has a | 
lustoiy dating back to 1840 In 1830 Mi A L j 
Fldei came out to Australia m a vessel of 81) I 
tons, the ‘Mmeiva’, tlic piopoitv of his fathei, i 
Mr (Jpurge Filler, of Kuktaldy, Scotland In 
1840 he laid tlie foundation of the niescnt- 
busmess. Tlie film was conducted under the 
style of A L Kldei A Co until 1853, when 
Mi'. A. L Elder returned to England His 
biotheis continued the business until Mi R 
Bai r Smith joined them in 1854. Messrs. Edwaid 
St-n ling and dolin Tay lor were admitted in 18“>5, 
and the film foi some yeais was known as Eldei, 
Stilling (Si Co. Mi Stilling letned m 1801 and 
Mr. Taylor in 18f>3, and Mexsis Thomas Eldei 
(aftei wards Sii Thomas) and R Bair Smith he 
< .line the sole partneis, and the linn fiom that- 
date* was known as Eldei, Smith <Si Co. Sir 
'Thomas Elder was an eneigetn pinneci who did 
much to develop the lesounes of South .\us 
tralia Mi H Barr Smith shaicd with him the 
control of the firm prior to 1888, when it- was 
turned into a limited liability company', and he 
foi some years after was managing director 

The Australian Mortgage cSi Agency Co. Ltd , 
whose wool business was m 1004 acquired by 
the Austiahan Moitgage Land & Finance Co 
Ltd., was foi med m 1880 In 18(52 Mr. Hastings 
Cunmgham, a well-known Victoiian colonist 
and squatter, originated the firm of Cunmgham 
& Maeiedic, undei which style the business was 
(Mined on until 18(58 Then Mr .1 Jv Smith 
took Mr. Maeiedie’s place, the firm being known 
as Hastings, < 'uningham & Co. In August, 1878, 
it- was registered as a limited company, wuth a 
capital of ■£.750,000 In 1880 it w>as meiged into 
the Australasian Moitgage & Agency Co Ltd, 
of 100,000 shales at £10 each 

The New Zealand Loan and Mercantile Agency 
Co Ltd. was incorpoiated on Apnl (5, 18(55 It 
was established for the purpose of stimulating 


the growth of wool through making advances to 
pastoral pioprietors. They first started selling 
wool m Melbourne, and in the earlv eighties 
established a branch in Sydney to secure wool 
and ship it to Melbourne, but subsequently 
decided to hold auction sales in Sydney 

Hill, Claik A Co. Ltd of Sydney dates hath 
to the early days In the eaily ’sixties Dm ham 
& Irwin were selling wool On the death of 
Mi. I>uihaiu, Messis Irwin & 'Tinner tamed 
on t-ln* business. The pait-neiship was subse¬ 
quently dissolved and Mi J A Tin mu ton 
tinned the business Mi. Tmnci died in JS74, 
and the firm was merged into that of Maiden, 
Hill A Co Mr. William Cl.uk joined shoitlv 
after, and the firm was known .is Maiden, Hill 
(S: Clark. Subsequent! \ the kite Mi. (Jeoige 
Maiden withdrew and became Sydney managci 
of R doldsbrough A Co Ltd, and the tit It* of 
the hrni was changed to i I ill, Claik \ Co It- 
vvas turned into a limited company m 11)00 
Hainson, Jones A Dcvlm, Ltd., Sydney, is one 
of the old linns. In 1805 the late Mi L M. 
ILarnson pun based the stock and station agen< v 
business of Mi Robert Foi bes, and <i f(*w months 
lat-ei went into partneiship with Mr. John K. 
Join's, the firm being know n as Hai i ison A Join's. 
In 18(50 Ah Rnhanl Jones puichased bis 
biothei s mteiest, and the name of the* firm was 
unchanged until 1870, when Mi James Devlin 
joined, and the title was (hanged to Haruson, 
Jones cV Devlin 'Then till novel foi 1871, the 
fust, yeai in which thev sold wool, was 1502 

, bales 

| John Budge \ (\> Ltd dates back to 1872, 
wdien Mi John Budge* stalled as a wool-sell¬ 
ing biokoi Mi Budge* was a native of West 
Maitland, vvhcic he* was bom in 1831 lie* 
staited life «is a bank (Ink, but (.line to Sydney 
in 18(52, and got an insight into the wool-selling 
business wink* connected with Messrs. Irwin A 
'Tinner. In 1802 Mi. J F Hayes was admitted 
a paitner. In 1800 the film was turned into 
a limited company, all the shales being held bv 
the family of Mi Budge and Mr Hayes Mi 
Bridge*, died in 1807 in Scotland, whole lie* was 
journeying for his health 

lhtt, Son & Badgeiy, Ltd, spi ings fnun the 
stock and station agency established m the 
sixties by Mi (I M Pitt. Mi Pitt was a 
Hawkesbury native, bom m 1814. In the* 
’Unities he was oik* of the* pastoral pionoeis, 
holding Coorah Station, Gwydu He also hold 
property at Moree and the Lowor Macquarie 
Mr H S lJadgeiy and Mi A Muggridge wen* 
admitted into }>ai t-nei ship, and lat(*i on the firm 
was created a limited liability company The 
wool selling business was added to the stock- 
selling business about two decades ago 

'The Pastoral Finance Association, Ltd , was 
originally founded by Mi. J H. decides Ills 
father, Mi. John decides, was originally wool 
buyer for the oldtime firm of Prince, Ogg & Co 
In later years he was a speculating buyer and 
scourer. On his death his son, Mr J. 11. Gedcles, 
had the control of a large fellmcmgering busi¬ 
ness, an J decided to start a wool-selling business 
lie subsequently floated his business into a 
limited liability company, under the style of 
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J. II. Geddes & Co., the Pastoralists’ Association, 
Ltd., based on co-operative principles. In 1891 
this company was amalgamated with the Pas¬ 
toral Finarn e Trust & Agency Co. of Australasia, 
Ltd., and the title was —J. II. Geddes & Co., 
the Pastoral Finance Association, Ltd. Mr. 
Geddes subsequently devoted hnnsell to the 
frozen-meat industry. He died m London in 
1909. 

Schute, "Bell & Co. Ltd., the youngest Sydney 
selling linn, was formed by Messis A. Schute, 
F. lJ. Loll, W. Mylecharane, and E It. Moser, 
ex-employees of Goldsbrough, Mort & Co., during 
the piesent decade. It was converted into a 
limited liability company in 1909. 

The linn ol Winchoombe, Carson & (Jo. Ltd. 
was formed twenty-one years ago, the original 
paitneis being Messrs. F. E. Winelieombe, J) 
Carson, C. L. Wallis, and E J. Tuiton. Mi. 
Winelieombe n 1808 was appienticed to Mi. 
T. S. Mort to learn the wool-selling business 
He seived his appienticeslnp and afterwaids 
rose to a high position with the him, with which 
lie lemained up to the time of its amalgamation 
with It Goldsbrough & Co. Ltd of Me lbourne. 
It was then that the firm ol Winthcoinbe, Cai- 
hoii A, Co. was established. Subsequently it 
was converted into a limited liability coin- 
pain , the oi lgmal partners becoming peimaueut 
dn ec tors 

Among oldtime wool-selling firms in Sidney 
weie Messis O B. Ebsworth, Bichaidson cV, 
Wrench, Ii win & Tin nei, .1 I >evhn, junr., Brew¬ 
ster & Trebeck, Krunliei & Wolfe, F L Baikei, 
M‘Burney, Wallis & (Jo, J C Young & Co., 
W> lj, Ticnrhaid & Co., J H Geddes & Co. 

Statistical Summary — Untortunatel}, moults 
ol the volume of w r ool sold 111 Sydney 111 the 
eai ly days of the liidustiy have not been pre¬ 
served. The value ol statistics was not gene¬ 
rally lecognized, and it was not until 1880 that 
an attempt was made to recoid the wool sales 
each ^ear. Even then round liguies were ton- 
sideied near enough, and not until a decade 
latei were the actual figures kept on record. 
It is mtei esting to glance over the record since 
1880 In that year the sales reached 1 ) 0,000 
bait's, 111 1885 they had reached 100 , 000 , while 
in 1890 the total was up to 245,779. Eive } ears 
later they had reached 415,538 bales, in 1900-1 
they fell to 388,940 bales, 111 1905 they rose to 
630,728, while 111 1909-10 they created the 
record of over 800,000 bales An mciease in 
three decades from 50,000 to 800,000 bales is 
tiuly a record of marvellous progress 

Tlie following compilation shows the total 
sales of each 3 car from 1880-1 to 1908-9:— 


Sydney Sales 


Season. 

Bales Sold 

1850 

. 7,875 

1880-1 

. 50,000 

1881-2 

. 90,000 

1882-3 

. 73,000 

1883-4 

. 112,000 

1884-5 

. 112,900 

1885-6 

. 106,000 

1880-7 

. 120,000 

1887-8 

. 145,000 

1888-9 

200,000 

VOL XII. 



Season 

1889- 90 

1890- 1 

1891- 2 

1892- 3 

1893- 4 

1894- 5 

1895- 0 
1890-7 

1897- 8 

1898- 9 

1899- 1900 

1900- 1 

1901- 2 

1902- 3 

1903- 4 

1904- 5 

1905- 0 
J900-7 

1907- 8 

1908- 9 


Bales Sold 
235,000 
245,779 
278,397 
302,305 
401,185 
425,135 
415 538 
401,018 
444,808 
440,845 
390,839 
388,010 
522,003 
382,539 
375,322 
493,223 
030,728 
708,203 
599,003 
745,009 


The following is a compilation of the total 
Victonan wool sales fiom 1875-6 to 1908-9, 
a penod of tlmty-foui \ ears It wull be seen 
that, st.itting with 89,623 bales, sternly progiess 
was made, and tip to 1891-2 the southei 11 m«u ket 
was the most important in Austiaha {Since 
that date, howcvei, the supiciudcv lias been 
with S\dney, but Melbourne turns h«i\e had 
then blanches in Sydney and ha\e kept, their 
pro])ortion of the tiade. Th i**cord wall be 


inteiesting - 

ViCToiiiAN Kali-s 


Season 


I {ales Sold 

1875-0 


89,023 

1870-7 


108,827 

1877-8 


112,817 

1878 9 

. . ... 

101,230 

1879-80 


125,872 

1880-1 


122,272 

1881-2 

. . . 

157,794 

1882 3 


155,850 

1883-4 


189,227 

1884 5 


180,015 

1885-0 


188,0*)0 

1880-7 


214 870 

1887-8 


279,o(>0 

1888-9 


217 508 

1889-90 

» 

280,01)0 

1890-1 


250,000 

1891-2 


290,000 

1892-3 


311,000 

1893 -4 


300,000 

1894-5 


328,142 

1895-6 

. 

315,543 

1890-7 


310,385 

1897-8 


280,025 

1898-9 

... 

280,397 

1899 1900 

... .. . . 

312,405 

1900-1 

. 

273,041 

1901-2 

. 

321,483 

1902-3 

. 

208,537 

1903-4 

... 

249,338 

1904-5 

... . 

303,994 

1905 0 

... 

307,179 

1900-7 


444,870 

1907-8 


392,022 

1908-9 


397,745 

To illustrate 

the volume of 

business 


trans¬ 
acted in Geelong a record is given below of the 
sales in that centre from 1895-6.— 


Geelong Sales 

Season. Bales Sold. 

1895-0 . 75,232 

1890-7 . 79,093 

186 
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Season 
1897-8 
1 KUK-fl 
1899 11>00 

11 ) 01-2 

11)02-3 

1003 4 

1004 5 

1005 0 
1000-7 
1007 8 
1008-0 


Bales Sold. 
70,702 
03,134 
85,814 
78,851 
80,520 
84,721 
70,738 
03,888 
92,50n 
102,321 
08,218 
101,772 


The T»n si nine wool market is comparatively 
young, lmt the development of late ycais lias 
been i emarkablc When in the rally ’nineties 
an attempt was made to inaugurate auction sales 
at Brisbane the iexults were lar from satisfac¬ 
tory buyers objected to journeying from 
Sidney, lmldmg the belief that if they drd not 
fro up math the wool would come down to them 
The maiket was, however, established, and its 
progiess is well eAcniplihed m the following sta¬ 
tistical suintnaiy of opci at ions since 1808-0 — 

1 Jins ft ink Wool Salks 


The 
stead v 


Season 

B.«les Sold 

1808-0 

11,015 

I80U 1000 

27 015 

1000-1 

13,153 

1001 2 

25,0. 

1002 3 

14,751 

1003 t . 

22,300 

loot 5 

38,000 

10«>5 (5 

51,1.81 

10< io-7 

70,727 

1007 8 ... 

88,200 

1008-0 

148,610 

Adelaide wool sale.-, li.iv 

e maintained 

\ uhime, and of late yeais ha\e show 

Table expansion, wz — 


Adelaide Sales 


Senson 

Bales Solti 

1805 0 

80,231 

ISO). 7 

(.3,8U4 

1807-8 

51,287 

1808-0 

(.1,122 

1800 1000 .. 

70, (.82 

1000 1 

42,037 

1001 2 

65,230 

1002 3 

01,215 

1003-4 

58,500 

10Ot -5 . 

71,018 

1005 6 

85,091 

lOO(i 7 

105,025 

1007 8 

110,713 

1008-0 

131,701 


The selling of wool in New r Zealand has made 
mat ei i,al pi ogress and shows signs of great 
vitality. The reeoid for fourteen years is as 
fol low's — 

New Zealand S\les 


Season 

Bales Sold 

1805-0 

82,0(55 

1800-7 

02,125 

1807-8 

101,501 

1808-0 

00,800 

J 899 1000 . . 

108,810 

1000-1 

00,235 

1001-2 

100,800 

1902 3 

121,830 

1003-4 

117,070 


alasia — Wool 


Season 

Bales Sold. 

1004 r> 

105,711 

1005-0 . 

10(5,713 

1900-7 

180,734 

1007-8 

132,340 

1008-0 . 

207,080 


The Tasmanian sales of wool are as yet in 
their infamy, but in less than a decade they 
have almost doubled, wz — 

Tasmanian Sales 


Reason 

Bales Sold 

1002-3 

12,203 

1903-4 . 

14,043 

] ( >04 5 

20,045 

1905-0 

10,803 

1000-7 

18,270 

1U07-8 

30.118 

1008-9 

21,852 

15 >TA L Al STR A L \ MAN 

Sales 

Season 

Total 

1805-0 

891,280 

1800 7 

S(.7,302 

1807-8 

884,221 

1808-0 

800,185 

1800-1000 . 

015,877 

1900—1 

808,012 

1001-2 

1,0.55,520 

1002 3 

801,175 

1003 4 ... 

837,497 

lOOt 5 

1,002,(.51 

1005-0 

1.5551,SO*. 

100(5-7 

1,537,708 

1007-8 

1,351 121 

1008 0 

1,057,18 Ml 


I r (}n I 

Wool, Statistics oft— As the total num- 
bei of sheep in the world is unknown, it follows 
that the total pioduetion of wool if, still lmue 
iineertain Statistics of the woilds 1l<>< ks are, 
ln>we\ei, very hugely available, and now < oni- 
pnse .ill but a few* of the eountiies when 1 sheep 
are kept From a recent return of foieign and 
< olonial agneulture published by the board of 
Agneultuio and Fisheries (\ol \lin, pait i\), 
the following llguies, repieseiiting the number 
of sheep in tho.se tountries wheie they aio 
enuim ‘1 afed, aie taken.— 

bntisli Empire (includingT7 K.) 188,000 noO 

Eut<>]» (excluding 1 K) 125 ,o<mhmio 

Argentina 07.(K)M 000 

T’nitid States 55 0(H),nui) 

Algtiia, JMe\ico, ami l niguay 27,<KM),000 

The figuies for the Bnlish Empire and for 
Fairope are fan ly complete, but tlieie are of 
course considerable gaps in the data l elating 
to the rest of the world. Nevertheless, taking 
tin' liguies as they stand, a total of 462,000,000 
sheep is accounted for, representing an immense 
annual output of wool 

So large a pioportion of the wool crop of tlie 
wot Id is sent to this countiy that the statistics 
of the trade m Great Britain may be said to 
represent the greater part of the dealings m 
that commodity The total imports of wool, 
including sheep's wool, lambs’ wool, and alpaca, 
into Great Britain in 1908* and 1909 was as 
follows in quantity and value.— 






Wool 
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190S 

l'KKl 

Sheep's or lambs’ wool 
Alpaca, Mcuna, and llama 1 

Total | 

lb 

719,011,881 

4,775,(>(>(> 

723,820,547 

27,1)97,328 

284,183 

28,281,511 

lb 

803,432,500 
5,321,‘>79 

808,757,145 ~ 

£ 

51,8M, ,300 
2**2,791 

52,179,1(50 


The main sources of these imports are Aus¬ 
tralia, New Zealand, South Africa, India, and 
Argentina m tlie older named, Australia ac¬ 
counting for about 40 pel cent and New Zea¬ 
land lor over 20 per cent of the total 


A large proportion of the wool sent to this 
country, however, lneiely passes through on 
transit to other tountries The leexpoits of 
eolonial and foieign wool weie as follows in the 
two yeais 1008 and 1000 - 



} 1'IUS j 

lucjir | 


lb 

i. j 

11) 

£ 

Sheep's 01 lambs' wool 

525,150,840 

12,810,755 

! 3« Ml, 100,753 

15,910.535 

Alpaca, vicuna, and llama 

801.510 

52,10t» | 

588,129 

35,531 

Total 

520 ,113,380 

12,802,8 11 1 

5* «l, 005,182 j 

15,040,809 


It will l»e seen tlierefoie that not mole than 
from f >2 to 5.5 pel cent of tin* total impoits of 
wool an* maniiffu tilled lieie, tlie pi imip.il <oun- 
ti ies t<» whnh they aie transhipped being the 
1'inted Stab s, (reimanv, Fin me, and Helgium 
Tin ie is, howevoi, an addition to be made foi 
tin* wool giown in this count! 3 r , the <juantit v of 


which vanes in cording to the liunibei of sheep; 
but m intent years it lias been estimated at 
fiom 130 to 110 million lb. From this, again, 
theie is a large deduetaon to lie made for ex- 
]iort In the last tlnee years, the exportation 
of sheeps and lambs’ wool grown in the Tinted 
Kingdom has been as foilows.- 


laiiT 

runs 

vm 

! lb j c 

11) 

£ 

lb 

£ 

j 30 055,8(K) j 1,700,38(5 

37,857.300 

1,47(53)72 

(52,2(»8,oon 

2,750,015 


The quantity of home-grown wool expoited 
iias mei eased m recent ve.us v cl 3 eonsideiabiv, 
and the quantity sent abmad in 1909 gnatlv 
exe»M*<led previous records 

It appeals from these figures that the total 
quantity of wool used 111 this country foi 
nianubu tuies is somewdieie about 500,000,000 

Hi 

As lias abeady boon said, the quantity of 
wool pioduccd m tin* Tinted Kingdom is a 
mattei of estimate. Attempts ha\e lieen made 
at vaiious times to make a reliable eah illation, 
and vear b\ v ear commercial estimates aie 
published vvhidi no doubt approximate roughly 
to tlie facts The most recent, as well as the 
most exhaustive, enqmiv into the subject w\is 
that made bv tlie Hoard of Agiieultuie and 
Fislnuies, tin 1 results of winch are published 
b\ the l’oaid 111 a, Lieport on the IToduction 
of Wool m at Hiitain in 1005 and 1000 
Hnqumes weie made in every county and for 
all the prinnpal breeds of sheep, and on the* 
basis of leplics from a large lruniber of flock- 
masters as well as wool buyeis, estimates of 
the average weight of fleete in each county 
and for each breed wen 4 made The general 
average weight of fleece for bleeding ewes was 
lb , and for other sheep of one year and 
above, (H lb From a number of returns 
from wool buyers representing the actual 
weight of fleeces passing through their hands, 
the average washed and 1111 washed fleece of 


some of the chief biceds was calculated as 
foil >ws — 



\\ .ishi d 

t nwashed 


lb. 

1 lb 

Til a ck faced 

89 

4 & 

(’he\ lot 

1 

44 

('otswold 

8 


J lampslme 

19 

W 

Leuastei and Lincoln 

104 

14 ? 

(Kfoid Down 

4 

8} 

Sluopshin 

f>s 

Southdown 



Sullolk 

4? 



The following was given as an approximate 
estimate of the total annual production of wool 
111 tin* Tinted Kingdom in 1905-6.— 

11. 


Sheep shorn 

,, slaughtered 
Lanihs shorn 

,, slaughtered 


87, raw, 000 
30,250,000 
2,<M)11,000 
1,000,000 


Total foi <4mit. Jintam 
,, Ireland 


121, OHS, 000 
12,000,000 


Total for 1 mted Kingdom 135,088,000 


As the number of sheep 111 tlie country lias 
increased by over two millions since this esti¬ 
mate was made, the output of home-grown wool 
pndrably now exceeds 140,000,000 lb. per annum. 

[r. h. r.] 
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Wool Bails, a frequent cause of mortality 
among lambs. See ait Halls, Hair Halls, 
and Concretions. 

Woolless Sheep. AVild sheep in a nat¬ 
ural state have a coat of two kinds, the ordi¬ 
nal y covering of eoai.se close still' hair which 
appears on the surface, and an underclothing 
of wool beneath it. In nearly all varieties of 
domestic slice]) the undeiwool has been devel¬ 
oped to an extraoidmary extent by gcneia- 
tions of selective breeding, until in the majority 
of cases the normal hairy coat lias been to all 
intents and purposes lost. It is this giowth of 
the underwool, constituting the so-called ‘fleece’, 
that gives to domestic sheep their gieat ec ono- 
mical value as wool piodmeis In some tiepical 
breeds of sheep less specialized than Euiopoan 
breeds there is a consideiable percentage of 
long hair interspersed in the wool. These types 
aie in a sense intrimediate between the oidi- 
naiy sheep with woolly tleec e and the so-called 
woolless slice]) which resemble wild species in 
having a hairy coat with a relatively small 
amount of undeiwool The best-known ex¬ 
amples of hauy 01 woolless sheep aie the so- 
ealled Maned sheep of North Africa, of winch 
at least thiee well-maiked varieties are known, 
one being a, short-tailed variety fiom A by ssmia, 
a second the long-tailed so-called Ijausa or 
Nigerian sheep, sometimes tailed the long-legged 
sheep, and the thud the long-taiJed I)wai fed 
slice]) of tlie Oameroons In the 1 bursa and 
Nigerian sheer) the females arc hornless, but 
the rams bear horns of varying slope and length, 
some! imes extending later ally with a spnul tw ist, 
sometimes culling and quite slioi 1 Anothci 
vaiiety is met with in some of the West Indian 
islands in whit h hoi ns ait* absent m both sexes 
The lams of this bleed have probahl) lost then 
horns since being exported from West. Africa 
years ago at a turn* when there was extensive 
taaflu between tin* two countries Sec 1 Aiiovli, 
Mouflon, Maned Sheer [r i r ] 

Woolly Blight, also called the ‘Ameiic.m 
Hbght ’, is caused by a scale insect, St/moiniu a 
laiuifera (see, tins aiticle). 

Woolly Soft Grass, a name commonly 
applied to Creeping Soft Grass. See art. 
IJoLOl s. 

Wool Refuse IS sometimes used for ma¬ 
mmal purposes. See Nitrogenous Organic 
Manures. 

Workmen’s Compensation Act, 1906. 

This Act, passed on 21 st December, I906, 
supersedes and consolidates the original -Act of 
1 HOT and the amending Act of lJWX), although 
these Acts still apply as legatds accidents which 
happened pnor to 1st .Inly, 1907, when the Act 
of 1906 came into foice 

The chief object of the Act is to make the 
employer of labour liable to pay compensation 
to his employees who, through accident arising 
out of and in the course of employment, aie dis¬ 
abled from earning ordinary 7 wages, or to any 
persons who are dependent on employees who 
sustain fatal injuries m connection with their 
employment. 

The Act gives compensation for accidents re¬ 
sulting in disablement for more than a week, and 


does away with the restrictions which limited 
compensation to accidents happening in, on, or 
about the piemises of the omployei 

Compensation can only 7 be claimed where 1 the 
accident is dnectly due to the injured person’s 
employment and lias happened m the couise of 
the employment, further, the injury must cause 
total disablement for a period of at least one 
week, m* the injuied person must be incapaci¬ 
tated fiom earning foi one week following the 
accident full wages at the woik at which lie was 
employed No claim to compensation can be 
made when* the injury is due to serious and 
wilful misconduct, unless the injury 7 icsults in 
death oi serious and peiinanent disablement 
The, Act applies to practical!,) all faim, estate, 
and domestic servants, hut tlicie is an exception 
in the case of any pci son whose employment is 
of a casual nature*, and who is employed othci- 
wise than for the purposes of flu* employ cis 
trade oi business. Kxtia hands w horn a tanner 
engages for haymaking or harvesting, though 
employed casually 7 , are entitled to compensation 
because they are employed loi the purposes of 
the* employei’s business It may he a question 
whether a hoy employ cd casual 1 \ as a heater by 
a game tenant would be entitled to compensa¬ 
tion, because it could scarcely be said in such 
a ease tli.it the boy was employed m connection 
with the business of the employ cl So it, has 
been said that a boy who is engaged by a 
traveller to cany his bag or othci personal 
luggage to oi horn the station, or a ti.imp 
engaged out of chanty to clear away snow from 
the doorsteps ol a dwelling house, could not be 
said to be employed for the pin poses of the 
employei’s trade oi business. A member of the 
cmplovciYi Lundy dwelling m the* employer's 
house is not entitled to compensation 

An employer does not escape liability' for 
mjiny lo his employee whose sei vices have been 
lent oi let on line to anothei pci sou 

Geitam contracts foi agricultural work arc* 
dealt with exceptionally by 7 the Statute "Where 
a peisou contracts with a fanner to do thresh 
mg, ploughing, or other agricultural work, and 
in oidei to execute the contract pi oxides and 
uses machinery driven by mec liana al powei, lie 
alone* will be liable to compensate the vvoikimn 
whom ho employs. No claim can be made aganist 
tin* faimei by the contraetoi s workmen 

Where the liijui les result m death the com¬ 
pensation is .is follows — 

I If the workman leaves any person wholly 
dependent upon Ins earnings, £lo() or three 
years’ earnings, whichever is the larger—maxi¬ 
mum £300 Three years' earnings aie inter¬ 
preted to mean, the amount earned by 7 the work¬ 
man in the employment of the same employer 
during the three year’s immediately preceding 
the* injury 7 , or, if the workman has been em¬ 
ployed less than three years, a sum equal to 
156 tunes lus average weekly earnings in that 
employment. 

2 If the workman leaves persons partially 
dependent, tlie compensation is such sum not 
exceeding the amounts specified in (I) above, and 
will be reasonable and proportionate to the loss 
sustained by such dependants. 
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3. If no dependants are left, the employer is 
only liable for the reasonable expenses of medical 
ad wee and burial up to a maximum of .£10. 

Whole tlit* mjunes do not result in death, 
but in disablement, the compensation is as 
follows’ — 

1 Total disablement—a weekly payment while 
the disablement lasts, to the extent of not more 
than half the average weekly earnings, not ex- 
<ceding £1 No compensation is payable for 
the lust week if the disablement lasts less than 
two weeks. 

No compensation is payable at all for injuries 
which last only a week or less. 

ii. If the woikman be only partially disabled, 
the <•(> m pen Ration must not exceed the difference 
between what lie was earning before the acci¬ 
dent find the amount he is earning (or is able to 
earn m some suitable employment or business) 
aftei the accident, but lias to beai such lelation 
to the amount of that difleienee as undci the 
cm umstances of the caw* may appear piopei 

There is a special scale in the ease of a woikman 
who is under twenty-one years of age at the time 
of the injury. If Ins average weekly earnings 
weie less than £>'1, the* weekly payment may be 
any sum up to lO.s' If the disablement lasts 
moi e than twelve months, the weekly payment 
may lie increased on the application of the woik¬ 
man t c» half the weekly sum winch lie would pi ci¬ 
lia hly have been eai mug at the time of the appli¬ 
cation if he had remained uninjuied, subject, to 

a maximum of «£‘l. [i. c ] 

Worms, a general name for a heterogeneous 
senes of classes, such as Flukes, Tapeworms, 
Roundworms, Eai thworms, which have not veiy 
much in common Altogether there aie about 
a dozen of these classes, and their relationships 
to one another are impelfeetly known It was 
with ‘worms’ that bilateral symmetry began, 
7 r. the possession of head and tail, right side 
and left side; and it, is among the simplest 
‘worms’ that we find the first indication of 
hcad-biains or cerebial ganglia. They are in¬ 
deed of great evolutionary interest because they r 
show the beginnings of many stnietures which 
become of great importance in higher animals 
The practically important ‘wonns’ may be classi¬ 
fied m the following scheme:— 

A Unsegmented flatworms, either internal or external 
parasites, with attaching suckers, with a blind food- 
canal, hermaphrodite, m many cases requiring two hosts 
foi the completion of their life-history’ Trematodes or 
Flukes, eg. Liver Fluke (iJisfomum kepaticum). 

/> Flatworms almost always forming a chain of joints, 
internal parasites, occurring (with one exception) m two 
hosts—the young bladderworm stage in one, the adult 
tapeworm stage m the other, with attaching suckers in 
the adult, with no food-canal, liermapliioditc. Cestodkk 
or Tm^ worms, eg. Tama itcum us, sturdie-worm m 
sheep, Ter nut ‘measles’ in pig 

(’ Cylindrical unsegmented worms with a firm glisten¬ 
ing cuticle, some parasitic, some free-living, with an open 
food-canal, usually with separate sexes • Nematodes or 
Tit READ worms, e.g. Ascans megalocephala of the horse, 
Tylenchus tnticx in wheat ears. 

/>. Horse-hair worms, threadlike, superficially like 
Nematodes, the young occur in aquatic insects and 
emerge to become adult in the pools: e.g. Gouhus aqua- 
tocio, the common horse-hair worm. 

K. Unsegmented cylindrical foims, superficially like 
Nematodes, without any food-canal, with a protiusible 


hooked proboscis at the antenoi end, the young stages 
live m insects and crustaceans, the adults m backboned 
animals. Acanthocephala, eg Kchi»othqnchus gigas, 
which passes from larval beetles (Maps) to the lat 

T\ Segmented cylindrical forms, with bristles on the 
segments with a wcll-diweloped food-canal, henuuphro- 
dite, without Laval stages, living in fiesh watei and 
in the soil OLK.oriLri a, a subdivision of Clwetopods, 
within the Inigo senes of Annelids oi segmented wonns; 
e q the common e.iithwonns (Lumbricus, &c.)nnd fiesh- 
watei wonns (Tubifex, Xus, Ax ) 

(r Segmented more oi hss Hat fonns, with superficial 
rings much more uumeious than the genuine seguu uts 
of the body, usually with two buckets, very rarely with 
bristles, almost all hermaphrodite, without larval stages* 
Hirudinea or Discophora, Leeches, e g. Iliutdo Hodi¬ 
ernal is, the medicinal leech 

Resides these then are othei sets of ‘wonns’, 
and the twin is so vague that if should always 
be qualified by some prefix. This is the more 
net ossary sime the <<ame woid is used in refer- 
eme to some larval stages of insects, eg the 
‘ blood-worm ’ ((Mm onomus), the young of the 
hailequin fly r , and ‘silkworms’, the caterpillars 
of the silk-moth 

See numerous special articles, eg Bladdhi- 
worms, Cestodes, E\rtiiworm, Flukes, Nema¬ 
todes, Parasites, Tapeworms [j. a t] 

Worms in Horses and Cattle.- In the 
present aitnle w’odcsuc to call attention to the 
ill eflects of the common won. - vwthw’huh agri- 
c ultm ists «ne moie oi less familial, and point. to 
some of the means of pi e\ tuition, and ot expulsion 
from the body when known to be piesent. 

The agricultm ist cannot afford to maintain 
worms, and should not be misled by the half- 
truth frequently stated, that a few are of no 
great consequence It should be lemembeied 
that tlicir power of i cpi oductiou is so gi eat that, 
given a favourable season, a dozen or two can 
breed millions Dobbohl estimated each segment 
of a tapew’oim to be capable of pioducing 30,000 
eggs We know that the loundworms and the 
flukes are also very prolific. 

When animals do not piosper on a fair ration, 
worms should be suspected, and e\ ideiice sought 
in tlie evacuations. A large proportion of the 
internal parasites of hoi sea and cattle have an 
intermediate life m othei creatines, or in moist 
earth, oi ditches, drams, and undisturbed floois 
of buildings, it is important, then, that we 
should destroy their mteimediate bearers, and 
break up their homes. The molluscs which act 
as nurses to many r varieties cannot endure salt, 
and a 1-per-cent solution has been found suffi¬ 
cient to Kill the fluke. We can spiead it with 
soot and lime upon the land. Ditches can he 
thrown and exposed to the heat of the sun in 
suitable seasons. Floors and dun us can be 
deansed, and worms destroyed by flushing the 
lattei with approved disinfectants 

The infested animal is treated by giving vermi¬ 
fuges, and any tomes which enable him to over¬ 
come the ravages of paiasitcs. All the round- 
worms arc susceptible to turpentine, if it can be 
brought into contact with them. (See Medi¬ 
cines, Doses of.) Santnnine and carbolic acid, 
iron, salt, bitter baiks and roots, either kill or 
hinder propagation. Areea, kamala, oil of male 
fern, jalap, calomel, aloes, and other anthelmin¬ 
tics are used, but uncertainty marks the use 
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of all worm medicines. See .A scar is, Hoosk, 
Gin, &(. [ti. l.J 

Wormwood. See art Artemisia. 

Wound Rot in trees is mostly occasioned 
by fungi belonging to the Hyincnomyeetes ordei, 
of which tlie chief genera aie Trametes, loonies, 
and Polyporus JMost of these fungi commence 
then attacks by being saprophytic on any parts 
of the tree killed by accident or injuiy, and 
then subsequently invade the living tissues pai.i- 
sitirally. The danger of wound lot is always 
greatest when the surface is lough and apt to 
remain wet aftei lainiall, thus tending to afford 
a good germinating bed foi lungus spoies 
Fimn the n.itiiie ol their tissue, sottvvoods and 
(onifeis aie most li.ihle to be attacked by 
wound fungi, but hardwoods also sullei in tin' 
same wav Thedangci of wound rot is of course 
greatest when tlie wound sin i«u e is huge, and 
the only means of preventing it is to prune in 
su< h a manuei as to pi ovule a clean smooth 
sloping surface fiom which lamw.itei can easily 
cli. 11 n oil, and then give- it, a good mating of tai 
The 1 M‘st time fin thus pinning and tie.iting 
anlisejitic ally is just befoie the fall of the leaf 
in autumn [j. n ] 

Wounds. —Simple incised, contused, lac el¬ 
ated, and punt tilled wounds aie those with 
which the stock-hecpci will have to deal Anti¬ 
septic diessmgs aie desuable m all cases, and 
should be applied at the eailiest possible liio- 
ment (See A vnsEi'TU’s ) Wounds heal chief!v 
by two processe's—adhesive liitlammation, and 
suppuration and granulation. In the case of 
a simple severance of tissue, as when a knite 
is the cause, and when no foieign matter or 
oiganisms have had access, the found kind ot 
union may lie expei ted When the tissues have 
been torn, as foi instance in a biokdi knee, such 
union cannot be expec ted Inc ised wounds, not 
suspected of containing any foieign substance, 
should be quickly bound up, not bathed and 
deprived of the 1 blood clot winch would other¬ 
wise assist the edges to come together. The 
situation and extent of tin* wound will deter - 
mine the need of bandage's, stitches, or othei 
means of bringing the 1 i j>s into apposition, 
unless approximated, union h\ .idhesion cannot 
take |>lac‘e 1’iotcction from external influences 
is all that is neeessaiy m this ionn of healing 
Contused and laeeiated wounds may benefit by 
vvaim fomentation and poultices, which faeili- 
tatc 1 circulation and the passing out of grit and 
deleterious substances in the discharge's. The 
appeal Alice ot vellovv thick pus is a healthy sign 
of gianulation beneath A hnek-ied, thm, and 
\ai table discharge is a bad omen and suggestive 
of dc'.id tissue within and the possible formation 
of fistula (See FisriiLois Withers, J*roken 
Knees, and Quittok ) The good suigeon eon- 
seives all skin, consenting with reluctance' to 
trim away the most lagged portions, as these 
will often come together in the end. This ap¬ 
plies specially to torn eyelids (see Eye, Dis¬ 
eases ok). Granulations may be profuse and 
need lepression, and for this pin pose caustics, 
as eoppei sulphate and nitrate of silver, are 
employed. Proud flesh is the name given to 
excessive growth of granular tissue. Checking 


it leads to the desired object of leaving the 
minimum of blemish when cicatrization or the 
formation of a sc.ii finally' c loses the breach. 

Punctured wounds, such as aie caused by hay 
forks, may genciallv he enl.iiged with advan¬ 
tage, as the chief i isk is in pocketing of matter 
and want of diainage resulting from swelling. 
The insertion of a plug oi tent of tow dipped in 
black oils ot sinnlai caustic substances will often 
prevent the wound horn too eaily T dosuic 

, [ii. R] 

Wren (Tnujlodytes fHueuhi*) - This small 
blown bud, the type of a special family of 
peicheis, and distinguished by a white line 
over the eye and a scjuaie-ended upturned tail, 
is widely distiilmted thiough liutain, and iesi- 
dent thioughout the yeai It is usually seen 
in hedges or nucleigiowth, and builds its Luge, 
domed nest m the ivy of a, tice or wall, moss 
and leaves lined with fcatheis im ming the* ma- 
teuals The five to nine eggs aie shining white, 
with led spots at the bio.nl end T'lic 1 Wien 
feeds on insects and tlit* like, supplemented by 
wild fmits and bellies in the wmtei It is 
cntiic'l v heneluial to agi ic ultui e, and then* is 
no excuse foi its per sc*c utaon [t i: a n ] 

Wurzel Fly. See Peoomiia iut.i 
Wyandotte Fowl.— -The* Wyandotte (an 
Ameman biccsl) is a mcdium-si/ed, active*, «(im¬ 
pact bud, cobby m build, with a neat lose comb, 



not standing upi ight like that of the Hamburgh, 
but curved ovei the skull; h'gs of medium length, 
which, together with the flesli and skin, are 
yellow' in colour. In shape* the liens are well 
balanced before and behind, but the tail is not 
earned high. These birds are full m feather, 
giving them a somewhat heavier appearance 
than is justified by the weights, which range 
from to 8 lh. in accordance with the sex. 
No breed has had a similar n uni her of varieties 
created m the same time as the Wyandotte. Of 
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producing the rich golden bay ground coloni in 
place of the silvery white, with lacings, «is they 
aie called, that is, a nanow edge of black to the 
body featlieis of the hen and tho^eon the breast 
and undei paitsof the cock Since then, White, 
Black, Bufl, Partridge, Silver Pencilled, Buff 
Laced, and Columbian have been introduced, 
the fom last named mainly for exhibition pur¬ 
poses Whites and Blacks aie sports fiom the 
Silvers, and Burts weie obtained by dossing the 
Bull Cochin on White and Cold WAandottcs. 
The quality which lust gave this bleed its popu¬ 
larity was tin 1 fact that they pioved to be excel¬ 
lent w mtei layers The eggs arc tinted in shell 
and very' lound, at hist they were somewhat 
small in size, doubtless owing to the llambuigh 
influence, but si led ion in bidding lias ellected 
considerable improveincnt in that duection In 
icspect to tin dilleient vai ictics, the best known 
foi piaetnal pin} joscs arc Whites, Colds, Silvers, 
and Bulls, and then deglees of popularity aie 
leprescntdl by the oidei ill which thesi aie 
placed Of the imu named, the Bulls give* the 
largest eggs, with Whites and Colds following. 
In s]»ite id the flevsh and skin colour, which is 
creamy lathei than deep yellow, Y\ lute Wyan- 
dottes aie good m meat qualities and fatten 
well, making plump, meaty buds All are 
hardy', good gioweis, excel!'lit foragers, and 
thine equal 1\ well whether on fauns 01 m < on- 
linemient [e. u.J 

Wych Elm- See Elm 


X 

Xestobium,a genus of wood-boring beetles 
of which the* l>eath Watch (A' tessellation) is the* 
best known It is a stout leddisli-bi own beetle 
with small patches of pale hails, and is about 
?, in long It is very destiactive to the timber 
in houses, chinches, bums, <Ce , and like 1 most 
wood feeders it is longlived in the maggot stage, 
frequently’ taking two or tlnee years to matin e 
The curious ticking noise they produce must be 
familial to the leader. They also occur in old 
Oak and Willow' trees The 1 onh way to cope 
wutli these' pests where they attack the wood 
weak of rooms is frequent fumigation with either 
sulphur oi hydioeyanic acid gas in July, and 
then w’ashmg down with sti ong carbolic. W here 
parts that can be easily reached are attacked, 
them washing with a 2-per-cent solution of cor¬ 
rosive sublimate is all that is necessary, the 
beetles are poisoned as they escape if this is 
allowed todiy on the woodwork Furniture' may 
be painted with the corrosive sublimate now r and 
again, or with oidmary benzine; if the latter 
is use'll a good quantity is required, so that it 
soaks into the holes in the wood. [f v t.] 
Xyleborus dispar is a small Inning 
beetle, exceedingly destructive to the wood of 
various deciduous trees, and paiticularly to 
fruit tiees and oak saplings Tt is a local insect, 
and its severest attacks have geneially occurred 
on the Continent, but it has also done consider¬ 
able harm in Gloucestershire orchards. The 


bc*etle, which doevs not exceed „ in m length, 
.i | j pears m May, and bin lows deeply into the 
wood, generally neai the* 01 lgm oi a branch. 
The giubs which hatch out fioin its cngs stuke 
off at- light angle's from the entiame' gal lei y 



Xyleborus ilispar, male and female. (Fiom Schhtli) 


msverse secondary tunnels, tertiary veitieal 
mc'ls aie bored. 

Badly attacked trees should be removed and 
rut. The use of unbaiked orchard pi ops 
julel be carefully av'oided, for these haibour 
3 beetle and aie a source of danger to the 



Fig 2 — Silvet W yandotte Cock 

tliese there are now nine'. Fust, after the ori¬ 
ginal Silvers came' the* Golds, formed by crossing 
the found with the Rhode Island Bed, thus 
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Yak {Bos or Poephagus grunnicns ), a species 
of the ox tube which occurs both in a wild and 
domesticated state, ranging at high altitudes 
on the plateau of Tibet .and spreading into the 
Kansu province of China. In certain cranial 
characters the Yak is intermediate between the 
true Oxen, typified by the European races of 
Bor taiirus , and the Bisons ( Bos amcrunnus and 
B. honasus). (See Bison.) It possesses well- 
mai ked external characteristics, however, which 
serve to distinguish it at once from both these 
groups In the first place the top of the muzzle, 
instead of being naked almost as far back as 
the posterior coiner of the nostril, is covered 
with short hair as far forwards as the anteiior 
coiner. In the second place there is a mat of 
long hair extending from the chest, acioss the 
shoeldei, along each side of the lowei half of 
the hod\ and across the thigh, while the lower 
half »'f the tail is similaily covered with long 
hail. r J his pecuhai development of hair, not 
found in any other species of cattle, probably 
serves the purpose of a protective pad against 
the cold of the snow upon which the animal 
habitually lies. The back is literally straight, 
tin* quarters but little sloped, the withers high 
and arched, the head carried low, and the legs 
short with broad hoofs The horns are cylin¬ 
drical and smooth, and rise from the sides of 
the head with at first an outwaid and upward 
curvature, followed by a forward and inw T ard 
euivatuie, the tips being directed inwards, up¬ 
wards, and in some cases slightly back winds 
The hair is shoit over the neck and the upper 
parts of the body ; and the colour of the wild 
animal is nearly black with some white round 
the muzzle. The height of a wild bull vanes 
between f>i ft. and (> it, and the animal weighs 
about 1200 lb. Cows are considerably smaller 
and have smaller horns. The voice, as the 
specific name indicates, is a snorting grunt, like 
that of the Zebu, and quite different from the 
lowing call of the other domesticated cattle of 
India, the Gayal or Mithan (Bos frontalis), and 
of European breeds On the high plateau of 
Tibet Yaks range in the summer up to eleva¬ 
tions of 20,000 ft, and live almost exclusively 
upon coarse mountain grass J )omesticated forms 
winch are reared at lower levels deteriorate in 
size and not infrequently lose their horns, giv¬ 
ing rise to a polled variety. Their colours also 
become vaned, white or black-and-white indi¬ 
viduals being commonly seen. The tufted tails 
of white specimens are used as chomis or fly- 
flicks m India. The period of gestation is said 
to be ten lunar months, the young being born 
in the autumn. Tamed Yaks are kept by native 
Tibetans and by tribes of the upper Himalayas 
for their milk and flesh, and are also employed 
for carrying merchandise. [it i p ] 

Yarrow, or Milfoil (Achillea Millefolium ), 
is an underground creeping perennial regarded 
now as a plant to be sown, now as a weed to 
be destroyed. It is a Composite with watery 
juice, finely divided, fernlike leaves, and tough 


woody stems 1 to 2 ft. high, branching out 
towards the apex so as to bear the numeious 
small wdute or pink flower*heads. Underground 
runs ail extensive horizontal branched stem 
(creeping rootstock), which pi opagates the plant 
and confers upon it the character of a perennial. 

Yarrow grows freely on sandy calcareous soils 
of the poorest and driest type. Accordingly, 
it is very suitable for covering rabbit warrens, 
and for this purpose it should be sown at the 
rate of 5 lb. pei acre. Besides, sheep readily 
eat the leaves, and for early feed on poor pas¬ 
tures 4 lb. of Yarrow may be included in the 



1, Itay flmet. 2, Disk floret 


mixtures sown. But farm animals refuse the 
woody stems, therefore for hay production this 
plant is quite useless On the whole, then, 
Yariow should not be sown, except for perma¬ 
nent pasturage on poor, dry, sandy soils. Wher¬ 
ever it is apt to spread extensively and to oust 
plants of a more productive kind, Yarrow is 
rightly looked upon as a weed. 

When good meadows and pastures are over¬ 
run with Yarrow, improvement may be effected 
by applying manures favourable to grass but 
inimical to Yarrow, such as farmyard dung, 
nitrate of soda, or sulphate of ammonia 

[a. n m‘a.] 

Yaur, or Yarr, a provincialism for the 
weed commonly called Spurrey. See SrERGULA. 
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Yeast, or Barm (Saccharoinyces and Tor- 
ula), is the name applied to plants cultivated m 
vats < ontaining malt extracts for beer produc¬ 
tion, and grape or fruit juice for wine production 
Whereas ordinary plants are cultivated m soil 
for crop, yeasts are grown in a liquid medium 
—the plasma , not for crop, but for the plasma 
itself. The crop is the valuable product m the 
one case, the plasma in the other When yeast 
is growing m a sugary medium it sets agoing 
in the liquid certain processes to which the col¬ 
lective name fa mentation is applied. Sugar dis¬ 
appears and alcohol takes its place: this is the 
i (*sult of alcoholic fermentation At the same 
time carbonic add gas is produced in abundance 
which saturates and supersaturates the liquid, 
bubbling out from the foaming surface - tins 
means ‘gassv ’ fermentation 1 n addition to alco¬ 
hol and caibonic acid, gK< erine and succinic acid 
appear, also subtle substances which communi¬ 
cate their own characteristic flavour and aioma 
Lf this flavour happens to be pleasing, the yeast 
which produces it is taken into cultivation, eg 
Keci Yeast ( Saccharomi/ces cereiusur); if bittei 
and unpleasant, this yeast is consideml a pest, 
like the weeds of agriculture, eg Bit.tm Yeast 
(Torula amara). These wild yeasts not only plague 
the heei and wine vats, but also infest dairy 
produce, milk, buttei, and cheese, acting hand in 
hand with their accomplices the microbes or bac- 
tcua Thus we see that bitterness and ‘gassi¬ 
ness ’ m dairy produce may at times be accounted 
for by the presence of weed yeasts We sec 
also that certain yeasts which pioduce exquisite 
flax our and aioma might with profit be used ill 
connection with the dairying industry Alicadx 
x\ c know the Caucasian beverage Kefir, pm 
duced by inoculating milk with the yeast called 
Tonda kefir and certain bactena, the Tartarian 
bcx T ci age Koumis , produced by adding Beer Yeast 
and sugar to milk; and the A lineman Curd 
J/a: un, dependent, upon the presence of a yeast 
— iS aet haromi/ccs Pastonanus 1 n oi der to under¬ 
stand how the changes above referred to come 
about, xve will consider yeast bneflv under the 
folloxving heads (1) the food supply, (2) the 
power supply, (3) the mode of multiplication, 
(4) the mode of spread, and (f>) the distinctixe 
features. 

1. Pasteur spent much time and labour in 
finding the actual sources of the food supply. 
He wanted to make up a liquid in whnh the 
yeast could grow and multiply He found that 
he obtained a fertile plasma by making a solu¬ 
tion of cane sugar in distilled water and adding 
thereto a simple compound of nitrogen {eg. 
tartrate of ammonia), with a little ash from the 
end of his cigar. Although no albumin is pro¬ 
vided, the yeasts, though constantly inci easing 
in number, are always full of albumin, and fat 
is also present. We thus behold yeast as a 
creature having no need for extraneous albu¬ 
min and f.it supplies, and also as a workshop 
in which these stuffs are being manufactured. 
Such work must be accompanied by a profound 
change in the surrounding medium, and many 
hangers-on, such as bacteria, will be attracted 
to the manufactured foodstuffs. Yeast never 
attacks living matter, but always fixes on dead 


organic substance as a source of food, using the 
sugar contained therein, and not troubling itself 
about the manufacture of albumin if it gets 
this latter ready-made. 

2 Pasteur also directed his especial atten¬ 
tion to the souice of the energy requited for 
the various manufacturing and vital pi o> esses 
carried on by the xcast plant Light has heie 
nothing to do with powei supply, for m dai k- 
ness full actmtx is displaced Oxygen, how¬ 
ever, disappears from the surrounding medium 
and carbonic acid gas is produced In a word, 
veast respues to get cneigy just 1 ike other living 
hemgs. As a consequence it pioduees many 
and varied waste substances xxhich aie excreted 
from the yeast into the surrounding plasma. 
Thus again we see that any liquid m which 
yeast is lixmg must undergo a piofound < hange 
When we consider further that this oigamsm 
can make use* not only of the free oxxgen dis- 
se>lved in the* plasma but also of cemibined oxy¬ 
gen in sug.ii, its powers as an agent of change 
force themselves still more stiongly upon us. 



Fig 1, ('ills of common liter Yeast (S'i‘•chain mures 
carvisuv) I' igs 2, 2, 4, SincesMVt* stages of “bu<l<lmp” 
jumps** of multiplication j*ig [>, Cells (ontanmig endo- 
spoies (All ciilaitfcd about 7f»0 diauiettis ) 

3 The piocess of multiplication is easily ob¬ 
served and undcistood. Once the plant has 
leached its full si/.e (about in ), the* con¬ 

tents (piotoplasm) begin te> pi ess strong] \ ' poll 
the* surrounding wa 11 of the cell At some 
weaker spot a bulge is pioduced (lig 2), and 
this bulging poition (the sprout) begins to dunk, 
to feed, te> breathe, and to giow r on its own 
account, although still connecter! with the puient. 
Now one yeast plant has become two (tig 3). 
This simple sprouting process iepe*ated again 
anel again in a short time* suflices to transform 
a few yeast plants introduced on the point of a 
needle into myriads. A clear plasma ho inocu¬ 
lated sexm becomes turbid all through, and this 
tuihidity is due seilely to the multiplication of 
the yeast plant Beer Yeast multiplies most 
rapidly at a temperature of 70" F. When multi¬ 
plication 's rapid the sprouts remain attached 
te> one another, forming chains of four to six 
plants (fig. 4); but when slow% the spiouts be¬ 
come detached as they are formed, and the plants 
are now isolated (fig 1). 

4. The wide spread of yeast in air, in water, 
in soil, and m all sorts of dead organic matter 
is easily accounted for The plants aie minute 
(ufiVny in - diameter), very light, and can he dried 
without losing their vitality. In tins state the 
wind can carry yeast as an impalpable dust, 
and deposit it anywhere and everywhere. 
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r>. Yeast among bacteria is like the great 
(lulliver among the pygmies—it is about ten 
times as broad as the bacteria, and thus distinc¬ 
tion is easy. It is oval or round, very like a 
red blood corpuscle in shape and in size, but 
easily identified by its ‘spiouts 5 (lig. 2) It is 
not easy to determine without special experi¬ 
ments whether a yeast before us is to be called 
Saecharomyces or Torula. If, however, the be¬ 
haviour of the plant growing under conditions 
of hardship is obserxod, tli. Saceharomy ces is 
known by the formation of internal spoies (usu¬ 
ally four in number, lig r ), and the Torula by 
the absence of spoies under similai conditions 

[ \ \. m‘a ] 

Yellow Clover. See Clovuus 
Yellow Marigold, Com Marigold, 01 
Yellow Ox-eye {('hriisauthenuun ,s ctfctinu) in a 
well-known annual xveed-plant, of the nut. old 
Composite, with watery puce, bluish wax-coated 
leu \ f s, and ku g( handsome golden-yellow flow er- 
he,i*i., borne In stems that i ise I ft 01 moie 
ab"\ ( the giound. It often glows abundantly 
on min-iatciiieou* sandv soils, nijuiing both tm n 
and t ui li.ji ci ops 'the ilowei mo pci iod extends 
fiom rJtin to Stptembu Each plant can pio- 
duce oxer one thousand ‘seed"' (txpsel.is), so 
light, no Hat, md so expanded at the sidrs that 
tie* wind icndilv catches them lip and smtteis 
th> m to a distant e. Thus a luxuiiaiit giowth 
of Mangolds on neglected giound max mtei t <i 
whole mughbouihood Uhls post of sand\ soiK 
alwa\s staits fiom sc»ed, novel in a. vothei wax, 
so that if no seeds aie in the kind to In gin xxith, 
and if none get m fiom extianeous sounes, the 
JVliii igolds cannot by any possibility spnng up 
but juiv number of ellectix'o seeds max xxell be 
in the land although foi y eai s no M.u igohl h.is 
appealed upon it The fact is that this seed, 
like the seeds of the Mustaid weeds and othois, 
can lie dor mailt in the soil, and by and hx, when 
brought to the suifa.ee, lepioduie its kind Tn 
iedme the seeds m the land the only oflodixe 
plan is to bung as m.inx as possible to the sui- 
f.iee, so that they may be indueed to g» imm.tte 
and ploduee then seedlings Oidinaix tillage 
will destiox the x\eed <it. this xveak stage of 
groxxth When the kind is unusually foul it, 
max be adx isable to take txxo (homing imps m 
su<*( ession 

U'o ]>iexent lenexved contamination of the land 
wutli Marigold seed, < ei tain pieoautions sliould 
be taken. 

1 LYexent, seeding of any plants that conic 
uj», by hand-pulling, and burn the weeds 

2 I>ui n chall, <k,e , containing these seeds. 

Soxv seed flee fiom this impurity"—particu¬ 
larly torn, cloxei, and glass 

1 Sec that centres of infection in the neigh¬ 
bourhood are prevented from seeding 

Advantage may also be taken of the circum- 
stame that Coin Marigold does not tlmve on 
land well dressed with lime [a. n. m‘a ") 

Yellow Milk.— Several bacteria cause yel- 
loxxncss m milk, more especially if the milk lias 
been kept standing for a tune. The best-knoxvn 
spe< les is Bact st/n ranthum , a rodlike organism 
which gixes use to a hi iglit-y elloxx coloui ; the 
casein of the milk passes into solution, and 


the milk becomes alkaline. The yellow colour 
is not produced in acid milk. ' [u. n. n l 

Yellow Rattle (/i/naant/ms crista t/af/t) is 
a yelloxv-flowered annual belonging to tin* Fox¬ 
glove order Scropliulanace.e. This xveed has 
txvo specially bad points. In the first place it 
is a partial parasite which pi ex s upon the umK 
of grasses, mterfei mg xv ith the grow tliand nut 11 
tixe value of plants xvithm its reach. •Secondlx, 
the seeds are poisonous fiom the presence of n 
actixT glueoside called RJunanthinc , heme hay 
containing ripe Yclloxv battle should licxci be 
fed to stock In pool damp or wet meadows and 



1, ('otolla opt iu*(l out 2, Pistil 3, Flint 


pastures, the follow battle occurs frequently; 
sometimes it is found on chalk downs, and occa¬ 
sionally m the giani ciop on a table land Any 
contaminated giani oi flour is unfit for use. 
(fia/.mg animals rarely touch the weed, and so 
it is allowed to seed freely. 

The plant is easily recognized From the tap¬ 
root there uses a rigid q tiadrangulai stem (> to 
18 m high, healing pails of nairoxv lanceolate 
leaves xxith senate margins. From May to July 
tin* fioxxeis aie produced in the axils of the 
upper leaves The tw r o-lipped yellow coiolla 
xvith its upper Jip flattened laterally is very 
characteristic. When the corolla falls axvay, 
the bladdery calyx (also Hat), £ to £ in. in dia¬ 
meter, is the conspicuous part. In its interior 
is the capsule fruit containing several flat seeds. 
When ripe, this capsule opens by two valves, 
and tlie xvind readily scatters the seeds, which 
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have a wing all round the margin to facilitate 
such dispersal. 

To get lid of this pest, drainage and manur¬ 
ing an* helpful A topdressing of salt applied 
about the end of April at the rate of (j cwt. per 
acie m.i\ prove ellectivc. Jt must be remern- 
beied, howexei, that the salt acts injunously 
upon the grass, at least for a time. In hay 
meadows, mowing should take place early, s*. 
that the Yellow 1 tattle can scatter no seed. 11 
this is done foi two or three years in succes¬ 
sion, the weed is hound to disappear. 

[a. n. m‘a ] 

Yellow Underwing, a brownish oi tawny- 
coleiuod moth, the pal cut of a suiface gruh 
whs li is\ei ydesti uetive to cabbages and tui nips 
See Tlliril.i \ \ l’ROMIMA. 

Yellow Vetchling. See Latiivkos 

Yew (T '«i\ s), oiigm.ill\ (hissed as a genus 
of the fbnitei.e and then loinnd into the only 



family’ of a nat. ord. Psmulodrupacea , has again 
been imluded among the Conifers as the Taxe.c 
tube, including the geneia T«i\us, (Imgko, and 
llwrwhmn Although theie aie .it least six 
snb-spoeies and several vaneties, theie is only 
one true species, the Comniou Yew ( T. Ixucuta), 
which extends throughout the tempeiate and 
wanner regions of the Noithern lleiinsjilieie, 
and tin* liKuintaiiious regions of the Tropics at 
fjom 5000 to 11,000 ft elevation It is a slow- 
gi owing and very loughved small tree or shruh 
(some of those m Kui ope being said to he from 
2000 to 3000 years old), with smooth, thin, l ed¬ 
dish-gif \ haik, peeling off m longitudinal shreds, 
and ha id and even-grained heai twood varying 
in eoloui from l eddisli - brown to orange-red, 
light led or white, and weighing from 45 to 
55 lb. per cubic foot (used for cabinetmaking). 
Its foliage is dark-green, the leaves being Hat, 
linear, distichous, 1 to in long, 1-nerved, 
narrow mg into a very short petiole, and without 


any resin canal. The flowers are dioecious, on 
short axillary hranchlets densely clothed with 
imbricating bracts. The male lloweis aie pedi- 
celled and sub-globose, w ith nmnenuis pi hate 
scales, each hearing 3 to 0 antlici-cells on the 
under side, while the female i* a sini])le elect 
ovule suuounded at the base by a disk that is 
membranous in the llowei, hut m the fimt 
(lipening m autumn) enlaiges into a led fl<sh\ 
eup, eii( losing a seed with haul testa, wlmli 
gei inmates with tw thick th-h\ cotyledons 
In ancient day Y. w was of n ipoitanei as fui- 
liishmg the best, 1 »*»ws foi aie In is, and m 10ng- 
land \ * w.^ plantc d m u uh hya.uk ieeei\ ed legal 
pi olei tion e.ii ly in tlx llthcentuiy 1‘iohahly 
the oldest New in ilntain is that m Ciowhmst 
(’buudnard (Sussex), which still produces seed 
phuit if ull\; one of the hugest (30 ft gutli at 
l 1 . ft uj>) i„ m the deei }>aik at Kuitdmnh 
(lieu» had) J*i ohahly the hugest m Scotland is 
at (4aigeiids in h’eiitiow'shiie, gutli o\ei 2o ft , 
another at b’ossdhu (I)umhai ton), in 1WH was 
40 it high and g 1 tiled 13 ft at 5 it up wink* 
many line specimens of the (\uninon Y<*w and 
Jush Yew an* to be found m Ji eland The seech 
lie' doimant foi a yeai, and ma\ therefore be 
washed liee ol pulp and stoied m sand behne 
sow mg m the second spr igaftei lipeiuiig, while 
vaneties aie piopagab Ibycu bugs Yew glows 
best on a limy soil and in a damp locality and 
lias great power of enduiing shade It stands 
Hipping well, and is then foie suited foi hedges 
and topiaiygaidemng, but its foliage is poisonous 
to hoi sosandcattle SeeFoisoNorslTANTS [j xl 

Yew Midge. See (Yciiojmvia taxi and 

I) \S\ NM 11 \ TAXI 

Y-Moth, a beautiful silvery-coloured moth 
whose lai\a aic‘occasionally destiuctue to loot 
lops See I’m si v 

Yoke and Yoking.--A yoke* is a fiame 
of w’oocl fixed with bows ovei the necks of oxen 



wherebx they ai e coupled together ami harnessed 
to tlx* plough Tlx* turn is also applied to a 
soinew'hat sunilai contiixanc e rallied on a man s 
shouldcis, from cither end of which is a chain to 
which a bucket can be attached, thus lelievmg 
the man’s aims fnun tlu* stiam of tlx* load A 
yoke of land is tlx* aiea wduch two eattle under 
the yoke can plough in a day Yoking is now 
applied in tlx* hiouder sense* of tlx* operation of 
putting houses as well as cattle into the team. 
The use of bullocks for purposes of diaught has 
almost died out m this country, and theie ap¬ 
pears to he little likelihood ot its levnal. Very 
considerable variations m harnessing and yoking 
of cattle prevailed, as they do in othei countries 
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to-(lay: the draught being variously taken from 
the shoulder, from the neck and shoulder con¬ 
jointly, from the head or forehead. 

Yoking, or the method of harnessing horses to 
their work, is done in many iva) s The draught 
is always taken from the shoulder fiom hames 
embracing the collar, except where a breast collar 



is used. The hames are supplied with hooks or 
chains to be < oupled up to the implement, though 
foi stum* kinds of woik le.ithei tiaccs ait* used, 
leat l.ei, however, does imt leadily admit fore 
hoi ses t « b<* lnlt lied on to it, consequently it is 
not u <d ha til'* gineird purposes of tin* faim, 
chains being more c onvenient. In shaft work, 



I i» : tiussed lionm Whipple trees with adjustment 
t'i td ipt diaught tomunlm and stn ng»h o f hniKos 


slim t < hams from the hames ai e hooked to hooks 
suitably plated on the shafts, 01 b> long tiaees 
attached to tin lear end of the shaft iloises 
with chains used in front of tin* shaft hoises are 
attached to lings on the shafts Where poles 
ate used in the place of shafts no saddle is 
needed, the weight being earned b\ stiaps fiom 
the collai to ,\ eioss-1 >ai or pommel at the end 
of the pole, the draught is taken by long chains 



or traces. If a fore lioise is needed it is hooked 
on to a wlupple from the front end of the shaft. 
More ingenuity is required where horses are 
woiked entiiely m chains attached to wlupple- 
trees 01 swingle-trees, and the design of the 
swingle-trees bears considerably on this When 
horses art* abreast, each (apart from special 
device to make the drtilight unequal) takes an 
equal diaught, whether there be two or more 
horses; and there is no doubt that horses are 
able to work with greater effect and ease in 


this form than in any other. When two are 
abreast and one m front (unicorn), the fore 
horse is attached in several ways. It may bo 



long «liaught chain. Coital chains help to uphold tin i ham. 

by fore chains with stretch-stick hooked into 
the hind 01 phill horse’s chains -well behind the 
hames, by a separate draught chain attached 
to the mam swingle-tree or pommel, passing 
between tl e two 
bind horses, in 
whuh ease a light 
wlnpple is pla< ed 
at the end of the 
draught chain (this 
is more convenient 
for < nltivatang and 
similar woik than 
for plough, though 
the hoi sc may be 
trained to walk out¬ 
side the fm low); 
it tends to even 
di aught, though a 
compensating set of 

swingle-trees will 
also effect this. 
Where homes are 
worked m single file, 
winch is the most 
wasteful method of 
yoking, but not un¬ 
common in plough¬ 
ing on heavy land, 
the rear horse is 
known as the phill 
horse, the next as 
the body home, the 
next the middle,and 
the front as the. fore 
home or loader. The 
three leading horses 
are supplied with fore chains and stretch-sticks, 
the chains being hooked back. Wherever a fore 
horse is used, the hinder horse’s chains should 
be fitted with a stout ring link, and in front 
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of this the chain should be continued m two 
lengths about 2 ft. long, one to be attached to 
the hinder horse’s liaines, and the other to re¬ 
ceive tins fore-hoi so chains. In this way a better 
line of draught is made. If the fore horse is 
coupled close to the liaines of the hind horse, 
there may be great loss of pull. Sometimes 
double chains fiom the swingle-tree to the foro 
< hams ar e used, but there are inconveniences 
associated with this which arc not compensated 
for hy any nieiease in diaught [vv j. m.] 

Yorkshire Coach Horse.— Tin* special 
breed of horses generally denoted as the York¬ 
shire Coat h Horse has been known in the county 
from wind) it takes its name for at least thiee 
hundred years, though it is only for the last 
centmy that special attention has been paid to 
the development of the jiarticular characteristics 
which distinguish it from the Cleveland 15a} 

If the two did not have a common origin—and 
authorities dillei on the point- at least the 
tei ms lia\e been more or less interchangeable 
foi genciations. As a specific bleed the Yoik- 
slmc Coach Horse has been < uJtivated suite the 
middle of the 18th eentuiv, and many of the 
animals then known m the county traced then 
descent back to notable Arab siies Among the 
near famous of these was the Helmsiey 'Pink, 
while iiom the beginning of the 17th lentui}' 
A lain,in sires, both Barbs and Egyptians, have 
loll, their stamp on a large progeny o\ei the 
JS’oith and East itidings. The mating of these 
stallions with the powerful and active native 
males of the locality has undoubtedly pi < id need 
a lelinement of the lo< al type, combining the 
pnwei and size of tlie matein.il amestois with 
tin* supeiior activity and lightness of the sue. 
A plot oss of oaiefui selection and continuous 
cultivation has produced the breed as we now 
know it, and it is unlikely to have been the 
result oi the foituitons eiossmgs between Thoi 
oughbreds and heavy eart mares which some 
autlioiities suggest Tlie close I’clationship of 
the Coach lloise with the Cleveland Bay, a 
bundled years ago, probably arose fiom the 
but that the early coaches were ncaily always 
housed hy tlie Cleveland Bay bleed, later de¬ 
velopments in locomotion, the improved road 
sui faces, the lighter and less cumbrous vehicles, 
the demand foi accelerated speed, all combined 
to ( mate a demand for ail animal which should 
combine the characteristics of the Cleveland 
with some of the proportions of the Blood 
Hoi sc. This happy combination is, m the view 
of the Yoikshire Coach-horse brecdei, to he 
found in that distinctive breed which takes its 
name from the county of broad acres 

While the Cleveland Bay is almost exclusively 
found m the north-east corner of Yorkshire, 
known as Cleveland, the Coach Horse is fanly 
evenly distributed over both the North and 
East Ridings of Yorkshire, many of the prin¬ 
cipal breeders raising both types. Tlie great 
East Ruling district of Howdenslure is the chief 
breeding ground, though they may be met with 
in Buckrose, lloldemess, Ryedale, and up in 
the dales which stretch on each bank of the 
Derwent. They are also to be found occasion¬ 
ally in Cumberland, in Northumberland, and in 


Lincolnshire; and one or two gentlemen who 
make a study of the breeding of a fine and ele¬ 
gant type of carnage liorso have studs in the 
I south of England 

j The special charactei istics of the bi ceil «u e 
i symmetry of form, fine textuie of skm, umfor- 
I linty of coloration —a factoi greatly enhancing 
then 1 value as carnage hoises—speed, powei, 
endurance. The first tlnee mentioned qualities 
aie possessed in equal deglee by the Cleveland 
, Bay, but while this hoisc is capable of heavjei 
wojk than tlie Coach Horse, the latter has an 
elegance and glace of carriage, and an additional 
speed, not equalled hy the ('ieveland The Stud 
Book lays down as the essential qualities of the 
breed *J>\ uiuveisal consent the coloui should 
be liay oi blown with hJ.iek legs, mane and 
tail abundant but not cully; in height fiom 10 
hands to 10 hands i! m , with line head, sloping 
shoulders, stioiig loins and lengthy quartets, 
Ingh ste])ping at turn, good sound feet, flat legs 
and abundant t of bone and mus< le foi unv doit 
tliat may he lequned of them’. The \oikslure 
Coaili Horse is a paiticuIaiJ} ham Isom** animal, 
and the fact that lu nevei vanes m < olour 
rendeis him additional!} valuable foi tin main 
purpose for which he is employed - a high-< lass 
carnage horse In the Ko>al stud aie soveial 
magmtieent specimens of the Yoikshnc Couch 
Horse, 10 2 hands high, animals quite unap¬ 
proachable fin stated} digml} am. powei 11 is 
slightly Roman nose, well-poised, fine head, 
gracefully inched neck, and well-propoiturned 
body rendei him practical!} unmatched as a 
cairiage liorse 

They an* occasional!} ndilen to hounds, though 
not so ficquently as foimeily As a foundation 
bleed foi a Hunter the Coach Hoi so is valuable, 
a fust cross with a Blood Hoise producing a 
bob! and fearless Hunter. While it cannot he 
compared with the Cleveland as a gemual-uf ihf} 
horse, blood males, not intended foi show pro¬ 
poses, make excellent faun hoises, and aie gene¬ 
rally employed on the light-Kind W, ’d dale 
fauns for ploughing and tlie other plot esses of 
agriculture, as well as for diaught purposes on 
small estates The small Wold funnel funis 
the Coach Hoisc a vei} profitable annual, and 
a fanner with half a dozen mans woihmg his 
land finds himself better off than his neighbour 
emplo} nig the heavier cart horse 

The incicasing favour with which the Hack¬ 
ney has been legalded in some nicies as a no¬ 
nage hoise has had the effect of somewhat. ie- 
ducing the demand foi the Coach Horse in the 
home maikct, and the breed does not enjoy tli ■ 
same popular favour as it did forty years ago, 
when it was in great demand Signs aie not 
wanting, liowevei, that it will he used exten¬ 
sively as tlie foundation breed foi troopers and 
the mounted batteries of the aitillci}. When¬ 
ever a demand exists, too, for the best st}le of 
carriage horse it will be inevitably in request 
Abroad its splendid qualities have long been 
recognized; and though the demand for sires 
and mares abroad varies in childrenb countnes 
from time to time, there lias for long been a 
steady foreign market. Originally the United 
States of America was among the best cus- 
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tomers, and there is now an American Yolk- 
shire Coach Horse Stud Book, in which all the 
English horses exported to the States are eli¬ 
gible for inclusion on presentation of their regis¬ 
tration at home. As illustrating the peculiarly 
impressive character of the Yorkshire coaching 
sire, it may be mentioned that in Texas, where 
coaching stallions have been largely used, the 
native mares arc invariably dun-enlouied, yet 
fully 90 per cent of the piogeny of the native 
mare mated to a coaching sue are true to the 
bay colour of the stallion A few mares and 
stallions have been exported to the Argentine. 
Five mares were recently sent to Buenos Ayres, 
the highest pnee leahzecl being £'850 Cali¬ 
fornia was a formei customer To-day Chile, 
Canada, South Africa, India, and .Japan aie the 
pimeipal impel tei s outside Kill ope For twenty 
years theic lias been a steady demand for the 
Yorkshire pedigiee Coach Horse in hiatal, Cape 
('olony, and the Oiangc Hivci Colony, xvhcie 
the Agrieultinal I>epaitnicnt have a tew stal¬ 
lions In India the Coach Horse deteriorates 
m size, and practnally in every eountiy abroad 
there is a tendency for the breed to sot ten 
and exhaust itself In Austna, Italy, Bussra 
(among the best of modern < ustomers), Haxaiia, 
Holland, Spam, it is al\\a\s the same stoiv 
Tlie true type can, happily for the Knglish 
bleeder, who is usually a tenant fanner, only 
be maintained in England, and m twenty xears 
foreign breeders wen* compelled to come l>a< k 
to England foi an infusion of iiesh blood and 
bone, to reinforce from the pedigin stutls The* 
juts iso reason toi this dt toirotation abioad is 
not clear, though x minus ingenious explana¬ 
tions haw* been offered, and their can be no 
doubt that climate (onditions ai e m some wav 
responsible for the phenomenon 'l'ln* especial 
caie .ind attention which has been bestowed on 
pieseiwng the purity of the lured m England, 
too, has not been without definite iniluence on 
the result 

It is difficult to estimate the exact number of 
Coach Hoiscs at jnesent m the country The 
Yoikshne ('oath Noise Societx will admit into 
its book Co.K h Noises with two dosses, though 
tin* Cleveland Society will not admit any but 
pure bred Clevelands, so that, though < ‘lex elands 
are eligible foi the Co.K h Noise Society’s hook, 
tht* conxerse docs not apply. In this wav the 
Yorkshire Coach Norse maintains the strength 
and substance derived from the Clex eland The 
rccoid of the* stallions entered in the first edi¬ 
tion of the Stud Hook goes back m several in¬ 
stances to the eally ’twenties of the 19tli ren¬ 
ting, and m a few cast's an tenor to that. The 
Society was foimed in 1887, and there were 
registered up to 1908 approximately some i!5<)0 
stallions and 1150 mares 

Systematic* records clo not appear to have been 
kept of the prices realized either in the home 
maiket or for export Fiobahly the to]) puce 
for a stallion in the present state of the market 
would he 300 gs , though they have reali/ed as 
much as a thousand The aveiage price of a 
two-year-old stallion to-day is about ifiO gs 
and a mare 175 gs. Geldings sold as harness 
horses at four rears old realize from 80 gs to 


100 gs, and mares from 00 gs. upwards. For 
the famous stallion Sultan Mi*. Burdett ('nutts 
refused 1000gs.; Landmark, foaled in 1870, was 
sold to the King of Bavaria for 400 gs ; Kecio- 
mancer, sire of Sir Edmund, sold for £(>00 to 
go abroad ; T)on Quixote, a son of Necromancer, 
realized £500, and Burton’s Eloi sold for 500 gs. 
Among other famous horses was Dreadnought, 
which travelled in 18i29 and won a match for 
£100, trotting sixteen miles within the hour 
carrying 10 st, and w*as finally sold to go abioad 
for 400 gs 

The Coach Horse is largely bred by small 
farmers, many of whom possess one or two 
luood mares of the right stamp, and engage* in 
the breeding of Coacli Horses as a subsidiary 
occupation to their general farming. Breeders 
on at all a large scale are comparatively few in 
number; among the chief names are those* of 
Mi George Scoby, Beadlani Giange, Noiton, 
llclinsley, Mr F. IT Stcriekei, 1’ickeimg, Mr. 
.1 Lett, liillington; Mr .J W. Lett, Welham; 
Mr Si I \ ester Leaf, Eseiick; Mi .7. Bee Kelt, 
Brighton, Yoik, All V F. linker, Jngman- 
thoipe, Mr. Geoige (bandage, Yea don, Find- 
ford, Mi W Fetch, Focklington; JMi \\\ 
.Johnson, Hook, Goole; JNli G. Burton, Thorpe 
Willoughby, Selby; Ml* C IT J l.u t, Apphtl ce 
Farm, Sdbx; Sn Walter* Gilbev, Mr. C H.mi- 
son, Bossall, Ymk, laud Wenlock, Km ink; 
Mi J. Jchsou, J*o< klmgton , Mr* Gmige Elders, 
Aislabv Mr. Ik Kitehing, Bickering, Mi A 
Moscjoj), Maiske-by-tlie-Sca , Ml*. .7. H Tyie- 
man, Hniderwcll , All Slatci, Harome, Noi ton, 
York, Mi Goodeiickc, Mi T Keefe, SI mgs by. 

Formerly the Coach Hoi.se w T as sold m laige 
numbeis at the famous horse fail at Now den 
m the East Hiding, at York Christmas hoise 
fan , and at Northallerton, Yaiin, Guishoi ough, 
and Stokcsh x in the* North Hiding To-day 
c omparativeh few Coach Horses lincl then wax 
to the annual horse fans in Yorkshne — them 
is stall, of com so, a sprinkling, but the* geneial 
pnutico is foi agents of purchasers acting toi 
foreign buyers <>i foi th<* Ai my Demount De¬ 
partment to make periodical tours thiough tin* 
Gnach Hoist* disti lets in Yoikshne*- tan lx wrll- 
defmed geograjjlncal areas - and to select xxL.it 
tliey lecjuirc The Coach Horse classes at the 
Loyal and Yoikshne* shows, as xvcll as .some* of 
the larger shows of secondary impoitamc, also 
ahold excellent op] mu tuiiiLies of seeing the btst 
lopresentatives of the breed in the show l mg, 
and of making any selections for puichaseis; 
though many' of the small iaimeis who aie 
hrt'cch'is of consistently good stock aie unable 
to bear* the* cost incidental to slioxving at other 
than puiely local events, and many' an excel- 
lent animal of the true stamp and xxith famous 
strains is to be* found on some of the lemote 
Yoi kshire far nis. [x. s J 

Yorkshire Pigs- See Large White Bn.s; 
Middle White Figs. 

Yorkshire Terrier. —In the opinion of 
many peisons the Yoiksliire Terrier is the mos u 
beautiful dog in existence, the silver and gold 
coat lie possesses being a subject of admiration 
even amongst those who are not enthusiasts in 
their devotion to the canine race. On the other 
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hand, the breed possesses no claims to be re¬ 
garded as a sporting variety m any sense of the 
word, as it is of a delicate constitution, and its 
silken jacket is not adapted to resist the attacks 
of ruin 01 thorns. As a consequence the Yoik- 
shue Teniei must be regarded as a Toy variety 
pure and simple, and in this connection a very 
valuable one. The chief point that is sought 
for is the development of coat, winch must be 
long, fiee from curl, silk} in texture, and of 
the corm t shades of colour The latter consist 
of neh golden tan on the face and te't and ears, 
the latter being of a rathei deeper shade than 
on the face, whilst the hair on these parts is 
much shorter than oil the rest ot the body. The 
prevailing colour is a beautiful silvery - gicy, 
rather darker on the back and sides than else¬ 
where, and the coat is so long that in the case 



surgeon of the first half of the Ibtli century, 
best known as the editor of the comprehensive 
work on agriculture entitled The Complete 
Grazier. Youatt was the son of a surgeon at 
hixetei, and was horn in 1770 He was edu¬ 
cated for the Nonconformist uunr-tiy, hut came 
to London in 1810 to join a y etei mai y sur¬ 
geon, I> T Blaine, m conducting a veterinary 
infirmary m Wells Street, Oxford Stieet After 
tuelve M-ais I his business passed into You.itt’s 
hands in 1828 he began to deliver a seins 
of lootuies and demonstration^ to \etciinary 
students at his infiiinaiy, diMened to supple¬ 
ment the teaching of the Jtoyal \ ctcrman Col¬ 
lege These lectines were lutei oil doli\eied 
at the London I’mvoisity. in 1835 the} were 
abandoned , but Youatt continued foi four } ears 
to pi int a monthlv senes of written let tines m 
the \ etei mariaiga pi oiessiou.il montldy 
wliifh he staited in 1828 In 1838, 

- when the L*o}ul Agruultuial Society 

— • was founded, Youatt became one of 
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the original members. He was evi¬ 
dently I'gurded as being it, tin head 
of his pmfession In 1830 he wa - < oie- 
missumed to wnte a senes ot nand- 
books (Ui the bleeds and diseases of 
the various fanu animals, and these 
weie issued in j uts under tin \anous 
titles. Cattle, Sheej) d ho iloise, and 
The Ihg He died in 18-17 As them 
is no evidence m the meagie ,i\ailahle 
information ,is to Youatt s hfe-liistoi v 
of his means of obtaining the intimate 
knowledge of fanning details shown 
in The Complete Gia'iei, it must be 
assumed that he was assisted in it by 
eontnbutois, nu hiding men of soien- 
tili< attainments, as well as expei Is in 
tin |>i .n t ic e of agile ultuie |w K li j 
Young, Arthur. 'I hi* most 


famous wntoi on agneultuie that the 


of a good specimen it, almost, trails along the world has seen, and one of the most unsuccess- 
ground It is very profuse on the head, too, ful of funnus, was bom at Whitehall, London, 
m fact so much so, that it is the custom of on September J l, 17 II ilc was a mcmhei of 


breeders to lie the hair back and fasten it with an old Suflolk family His father was i >l 


ribbon so that the dog is able to see It, may 
be .ldded that the puppies of this breed are 
born black and-tan in (olour, the desired shade 
of coat being acquired later on As mav be 
supposed, the care of then dogs’ coats is a con¬ 
stant source of trouble to owners, whose prac¬ 
tice it is to keep the animal's *eet tied up 
in wash-leather bags to pie\ent their scratch¬ 
ing the ban, which is frequently dressed with 
cocoanut ml in order to stimulate 'ts growth 
A ]>*< uliarit} of the Yorkshire Terrier is that 
it, is, like the Bediington, a flat-sided breed, but 
in other t espeets there is nothing peculiarly 
characteristic m connection with its conforma¬ 
tion, which is practically concealed by its coat, 
its head, liowevei, should be flat, the muzzle 
rather long and delicate, and the fore legs long 
and perfectly straight; whilst it is the usual 
practice to dock the tail shoit. The weight of 
this bleed varies from 12 lb to 8 lb., the smaller 
dogs being far the most valuable, provided that 
they possess the desired points. [v s ] 

Youatt, William, an eminent veterinary 


\ithur Noting, a ihigvman In Ins bo} hood 
he was sent to Lnonhai’i N hool, a selection 
yvhich he always regarded as a great mistake, 
soring that the famous school ot Bury St 
Edmunds w-is near to the family lvsidoncc at 
Brad field When he was seventeen years old 
he left school, and was apprcuti< < d for time 
.years to a him of merchants at Lynn, ill Nor 
folk in his Autobiography, edited bv Miss 
Bet ham-Edwards (Smith, Eldci, A ( \>, London), 
from wdnch the facts of this condensed memoir 
are taken, Young expresses i egret at th< selec¬ 
tion of a meicantile eaieer fm him, as entnely 
uncongenial At. the end oi his apprenticeship, 
when In* yva,s twenty years old, Y »i ng was at 
a loss for a careei. J)is.suaded by Lu. mother 
from entering the army, he decided, at her 
request, to take the home farm of 80 ac at 
liradfield into his hands, with a seeon 1 farm 
that had been occupied by a tenant. Stalling 
in 1703, Young farmed for four 3 ears, dnnn-g 
which period, he says, he acquired a littl know¬ 
ledge of farming, the chief use of yvhich yvas to 
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enable him to view the practice of other farmcis 
with some discrimination. In 1705 Young mar¬ 
ried a daughter of Alderman Allen, of Lynn. 
In 1707 lie entered upon what lie describes as 
the line farm of Samford Hall, in Essex. His 
capital was quite insufficient for Ins undertak¬ 
ing, and at the end of six months he had to give 
up the farm. In the same yeai he commenced 
his famous set of tours through the agricultural 
divisions of England, starting with the southern 
tour. This was followed by the uoithern tour 
in 1708, and by the eastern tour in 1770. It is 
hardly neeessaiy to state that the iepoits of his 
tours excited tin* gieatest interest in the coun¬ 
try, for Young was as keen as an observer and 
as eloquent as a writei, as lit* was incompetent 
as a farmer In 1708 a thud vent me in fann¬ 
ing was made at North Minims, JIertfordshnc, 
but again w ithout success In that year he 
published A Faimei’s Letteis, which lcached 
a second edition. In 177:2 Young published his 
Political Essays on the British Empire, and 
Present. State of Waste Lands His prolonged 
financial difficulties had preyed upon a mind 
disposed to hypochondria, and he had serious 
thoughts of ending his eaieer m England, and 
enugiating to America Jn 1773 Young became 
Pailiamentaiy reporter to the Morning Post, 
and for a time he was leheved fiom an almost 
destitute condition. Apparently he held this 
position toi two years At c\eiy week-end he 
walked seventeen miles to his farm at North 
Minims In 1774 he published his Political 
Aiithmetic, a successful wotk whnli was trans¬ 
lated into many languages He had become 
famous from his wiitmgs, and at about tins 
time he was elected a Fellow of the Boval 
Society, and an honorary memhei of the Pala¬ 
tine Society of Agneultuie, at. Mannheim and 
of the Geographical Society of Eloience The 
lush toui w r as earned out m 177(i In the 
following year the tiist piece of considerable 
good foitune that Young enjoyed came m the 
form of his appointment as resident agent on 
the lush estate of Lord Kingshoiough, at a 
sal.uy of X*500 a veal, a house lent-fiee, and 
a retaining fee of X*5()0 Young then disposed 
of the lease of lus Hertfordshuc faun, and went 
to lcsidc at Mitehelstown, Co. Coik His good 
foitune, howevei, lasted foi only a yeai, a con¬ 
spiracy to substitute .mother man in Ins position 
having led to the tei initiation of his agency in 
consideration of a life annuity of X'72 pel annum 
being guaranteed to him In 1778 lie went back 
to live with Ins mothci at llradfield, wlieie he 
once more engaged m tanning on Ins own ac¬ 
count. In 1783 Young began the publication 
of bis Annals of Agiuulture, winch increased 
his fame, but afforded no profit In 1785, on 
the death of his mother, he inherited the Brad- 
field estate. In the following year he made Ins 
westerly tour, and a y ear later Ins immortal 
tour in France, lepeated twice in subsequent 
years, the last being 1780. In 1789 he also 
visited Italy. In 1793 the original Board of 
Agriculture was established, with Sir John 
Sinclair as president, and Young was appointed 
secretary He was far from being satisfied with 
the arrangements or the remuneration, and one 


of his complaints was that the President ap¬ 
pointed men who ‘did not know one end of a 
plough from the other’ to make county surveys. 
In 1797 Young suffered the calamity of the 
death of his beloved daughter, Bobbin, at the 
early age of fourteen years, and from that time 
forward Ins dejection deepened. This, largely as 
the result of his acquaintance with Wilbei force, 
developed into confirmed leligious melancholia 
Young was one of the most censorious, .is 
well as one of the most discontented of men, 
and he did not take kindly to superintendent e. 
He was constantly grumbling at the action of 
Sir John Sinclair, but apparently he was not 
any better pleased wutli succeeding presidents. 
Lord Somei ville and Lord Carnngton. Simi¬ 
larly, when he attended the great sheep-shear¬ 
ing gatherings oi othei functions in which lav ish 
hospitality was shown by gieat landowneis, he 
pouied into lus diary a flood of sanctimonious 
censoi lousncss of the most offensive character. 
It may be assumed that the Arthur Young of 
public and social life was an entuely dilleient 
man fiom the author of the Autobiogiaphy, or 
he w r ould not have held lus official position so 
long as he occupied it, oi have been coin ted as 
a companion and guest by the gieatest men in 
the countiy He would (line sumptuously with 
a host, and then lament m his diary that it was 
bad for lus soul, or mere dissipation Towuids 
the end ol lus life Aithui Young giadually be¬ 
came blind Most of lus time was spent at Bi ad- 
field, wlieie lus benevolent exertions for the wel 
fare of the poor in lus own and neighbounng 
pai ishes cmleaied lnm to the people He died on 
Apnl 18^0, in the 79tli yeai of lus age, and 
was bulled in lliadfield churchyard The value 
of the aiduous vvoi k for the benefit of agi u nit m e 
whnli he earned out m the eouise of lus long 
life cannot be too highly appieciated [vv k n J 

Yucca. (Adam’s Needle, Bears Crass, Span¬ 
ish Bayonet), a genus of Lihaeea*, natives of the 
Southern Hinted States, Mexico, and Cential 
Ameuca, the liaidy species of w hich are veiy 
sinking and useful guidon plants Some of them 
foim stems (J ft to 10 ft high 'The leaves are 
long and sword-shaped, and the large, white, bell- 
shaped How ci s uie boi lie in large, much-biant lied 
panicles They appeal to best advantage when 
giovvn in isolated gioups, and piefei a well- 
drained loamy soil and a sunny position They 
are piopagatcd by division, being planted m the 
open ground, or by cuttings of tin* fleshy loots 
mseited in sandy soil m heat They usually 
flower in a warm season, but laiely ripen seeds 
in tins country. The more tendci species may 
be brought out-of-doors with good effect in 
summertime. The hardy sorts most cultivated 
are Y. an gust t folia, of small habit, with narrow 
leaves, and early flower mg; Y. gloriosa (Adam’s 
Needle), the haidiest and freest flowering, of stiff* 
upright habit, with large leaves, and inflores¬ 
cences 4 ft. or more high; and Y. recurvifolia , 
much like Y. gloriosa , but with semi-pendant 
leaves. Some other species are w r ell adapted for 
outdoor cultivation in warm localities Some of 
the Yuccas attain very large dimensions, and 
their fibre is used m the manufacture of coarse 
cloth and cordage. [w. w.] 
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Zabrus gibbus, Fab. (Corn Ground 
Beetle) —Though a member of the carnivor¬ 
ous family Carabidte, Z gibbus is an exception, 
for both the larva ami beetle feed upon corn 
crops. The appearance of the insect may best 
be gathered from the accompanying lig. It is 
found m England, but its chief ravages have 
hitherto occurred on the Continent, and espe¬ 
cially in Germany Clusters of eggs are de¬ 
posited by the female in the eaith, the larva* 
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1, Female, sli^litlj magnified 2, L,u\ i :i, Laiva 
magiuticd. 4, Bunovv 5, l’upa 

from which live for three years, dining which 
they excavate peipendieulai and curved lmi lows 
in the eai th, fiom a few inches to 2 ft m depth, 
and then about the beginning of June bum oval 
cells, m which they change to whitish pupa* with 
dark eves. 

In Saxony the larva have destroyed tw r o sow¬ 
ings of wheat, and then attacked the rye and 
barley They come out at night, and eat into 
the stems of com close to the surface, to feed 
on the pith. The beetles afterwards make their 
appearance in enormous quantities, concealing 
themselves under clods by day, and at night 
ascending the stems to feed upon the soft giain. 
The pest confines its attacks to cereal ciops, 
and is best combated by an adequate system of 
rotation. [j o.J [c. w.] 

Zea, the botanical name for maize. See 
Maize. 

Zebra, is a term comprehensively applied 
to the striped wild members of the Horse tribe 
(Equidle). They resemble donkeys, and differ 
from typical horses m having a hog mane, a 
tufted tail, and callosities or chestnuts only on 
the fore legs. From donkeys zebras may be 
collectively distinguished by possessing stripes 
at least upon the head, neck, and shoulders; 
but apart from this character, the four existing 
species, which are confined to the continent of 
Africa, have very little in common, differing 
markedly from each other in the pattern or 
arrangement of the stripes, the size of the ears 
and callosities, and other structural features. 
These four species are: Quaggas (Equus quagga ); 
Mountain Zebras (Equus zebra); Foa’s Zebra 
(Equus foai ); Gr6vy*s Zebra (Equus yrevyi). 
Quaggas (E. quagga ) have a wide lange. They 
VOL. XII. 


extend from southern Ab}ssima to South Afi na, 
and were formerly abundant upon the flats close 
to Gape Town. They are more hoiselike m 
build and proportions than the othci species, 
and are adapted to a life on the plains or ele¬ 
vated plateaus In the north and eastern dis¬ 
tricts of their range as far south as JVlashona- 
land, they are fully btnped, tin stupes passing 
to the middle line of tin. bell} anu down the 
legs to the ho-*fs. The peculianty of the pat¬ 
tern consists in the backward inclination of the 
uppei extremities of all the stripes m the pos¬ 
terior half of flu* bod} This is seen mall exist¬ 
ing races of Quaggas; hut in sonic* of the extinct 
races that fonneily existed in Gape Colon} the 
.'.tnpes over the hmdquaiteis weie evanescent, 
so that the chaiactenstic anangemuit above 
described can at most be only dimly discovered 
on the few mounted specimens pieseived in 
museums Neveit-lielcss these southern laces 
aie connected with the full} striped northern 
races by various in tel mediate types, the best 
known of which is BurcheH’s Quagga (A’ quagga 
hut'c/telh), wInch foimerh ('-cuiled ill iiechuana- 
land, but is now nearlv oxtinci In this fmm 
the hellv and legs almost up to the should* r 
and croup aie stnpeless oi weakly striped, and 
there aie liumeions naiinw inteimediate stripes 
between tlie broad main stupes Further evi 
donee that the extinct Quaggas belonged to tho 
same vai lablo species as the more northern 
forms is found m the shape of tin* hoofs, the 
medium - sized cars and callosities, and lastly 
by smnlaiity of voice, the eiy much resembling 
a slu ill, quickly icpcatcd baik, which has been 
represented by the syllables qua-ha-ha It is 
from their cry that the Quaggas take then name. 

Standing about 11 hands at the withers, and 
therefoie smallei than Quaggas, which aie about 
12 hands, the Mountain Zebia (Equus zebra) 
furthei ditleis fiom them m having laige asinine 
ears, a very narrow high hoof, adapted for moun¬ 
tain climbing, a lappet of -J\in on the throat, 
and the haus along the spine growing forwards. 
The stripes, moreover, aie numerous, except on 
the quarters, where they are voi} wide, and 
only tw r o stripes fiom the croup pass on to the 
flanks in front of the stifle. Tho summit of the 
croup is marked with uumeious shoit cross¬ 
bars, constituting the so-called ‘gridiron’ pat¬ 
tern. Formerly abundant in the mountains of 
Cape Colony, this zebra is now approaching 
extinction in that area; but the species still 
exists m a wdld state in Angola and Geiman 
S - W. Africa. 

Still more restricted in range than tie* Moun¬ 
tain Zebra is the little - known Foa’s Zebia 
(E. foai), which lives in the mountains of Nyasa- 
land. It is a fully and closely striped species, 
resembling the Quaggas in most structural 
characters, but dillers m that the flank stripes 
assume dorsally a backward trend only just in 
front of the croup. 

The largest and handsomest but the most 
clumsily built of all zebras is the Aby Tinian 
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and Somaliland species, named after President 
Grcvy (E. grevyi). The head is long, the neck 
short, and the ears are long and expanded 
towards their tips. The stripes are very nu¬ 
merous and close-set; the spinal stripe is wide, 
and none of the stripes on the body turn back¬ 
wards on to the croup, the upper part of which 
is marked with vertical stripes extending some 
distance down the thighs. This zebra stands 
about 12 hands, and although only made known 
to science in the latter half of the 18th century, 
is no doubt the Inppotiqris or ‘ tiger-horse * of 
the Roman circus. The voice of this zebra is 
an unmistakable bra}, and shows closer kinship 
between this species and African asses than 
exists between it and Quaggas. It has much 
the same habits as Quaggas, and where the 
ranges of the two species cross, they may some¬ 
times be found together. 

No xebi as are untamable so far as is known, 
members of all the species, with the exception 
of Foa’s Zebra, having been broken to harness, 
either for riding or driving. They are not, how¬ 
ever, equal to horses or mules in strength, en¬ 
durance, and docility, and no serious attempt 
has over been made to domesticate them for 
man’s use. Hybrids have been obtained between 
Mountain Zebras and Quaggas and ponies and 
asses The cross between bay ponies and Quaggas, 
called Zcbruler and Zebrinnicr, aie beautiful 
well-made animals, showing faint and narrow 
stripes on a bay ground, the mane and ‘points’ 
being black It was thought at one time that 
they might prove useful for work m the Tropics, 
where horses do not thrive; but, like mules, 
they are sterile, and are never, therefore, likely 
to supersede that animal, which is umivaUed 
for draught work under conditions unsuitable 
for horses. j K l p.] 

Zebu is the common English name for the 
Indian Humped Oat tie (Bos indicus), which, 
like European breeds, are only known as domes¬ 
ticated animals. Jn several points, such as the 
shape of the hoi ns, the presence oi a large fat ty 
and fleshy hump upon the shoulder and of a 
deep dewlap on the throat and la east, as well 
as the voice, which is a grunt rather than a 
bellow, zebus differ from ordinary European 
cattle; and there is no doubt that the two are 
descended from distinct wild, but now extinct, 
stocks. The numerous breeds that are recog¬ 
nized in India are referable to two mam types. 
One type, of which the Guzerat and Hissar 
breeds may be cited as examples, has large pen¬ 
dulous ears, a flatter forehead, and horns arising 
at the sides of the head and curling outwards 
and upwards. The other type, represented by 
the Mysore breed, has the ears much smaller, 
and not pendulous, the forehead rounder, and 
the long, tapering, lightly curved horns rising 
close together on the summit of the head and 
running backwards nearly in the plane of the 
face. In both these breeds the most fancied 
colours are iron-grey or black for tbe bulls and 
nearly white for the cows; but all sorts of colour 
varieties are mot with where selective breeding 
has been neglected. Some zebus, especially of 
tho northern breeds, are large handsome ani¬ 
mals exceeding European cattle m height; but 


dwarfed breeds are not uncommon, some speci¬ 
mens standing no higher at the shoulder than 
a large dog. As a rule, horns are present m 
both sexes, those of the cow being smaller; but 
hornless varieties of Zebu are known; and for¬ 
merly at all events there was a two-humped 
variety, which was most common in Surat. 
Humped Cattle, when not sacred, are used in 
India for ploughing and heavy transport of 
various kinds, also in military service for gun- 
carriages They arc strong and, comparatively 
speaking, active animals; and when employed 
for Tiding or light carriage-work are capable of 
travelling thirty miles a day. They are able to 
withstand tropical heat much better than Euro¬ 
pean cattle; and the recent importation of speci¬ 
mens for work in certain parts of South America 
where ordinary cattle do not thrive, has hitherto 
met with promising success. Humped Cattle 
long ago made their way into Madagascar and 
Africa, penetrating in the latter eountiy as far 
as Nigeria and Cape Colony; and it is believed 
that traces of their blood are to be detected in 
some of the cattle of South Europe. The exact 
relationship between the Indian zebus and some 
small-humped, very large-homed breeds from 
Gallaland, the Eastern Sudan, and elsewhere 
is not clearly understood Some authors sup¬ 
pose the lattei to be merely localized varieties 
of the ordinary Humped Cattle, while others 
Tegard them as being the descendants of another 
species, now extinct, to which the liana* lias 
ayt/ptmeus has been given [a l. r ] 

Zeolites, the name of a group of hydrous 
silicates, commonly del ived fiom the nlteiation 
of felspars or the allied minerals styled felspath- 
oids, or even of the glassy ground of volcanic 
locks They may develop in the* hollows of 
lavas, or within the parent minerals, soon after 
the igneous mass has begun to cool down, or 
perhaps long subsequently Jn either case, their 

f iroduetion is due to the permeation of the lock 
>y volcanic w r aters, and it is claimed that one 
zeolite, analcimc, arises as a primary constitu¬ 
ent, retaining some of the original watd of the 
mass Zeolites are usually colourless or white, 
more rarelv yellowish or red Thev occur for 
the most part ns needle-like crystals, burning 
aggregates in the decomposing lnmeials or m 
the hollows of the igneous rock As a ruh, 
they fus<» easily before the blowpipe, and some 
boil up or intumesce during heating, much like 
borax They aie silicates of aluminium, with 
potassium, sodium, calcium, or barium, and with 
waiter, which essentially maiks them off from 
the felspars. The following examples illustrate 
their constitution and their varied systems of 
crystallization *— 

Natrohtc. Na 2 AloRi >J 0 ]0 + 2H 2 0. Rhombic. 

A mi lame. NaAl(Si(\). 2 + H a O. Cubic. 
iSf7tbite (Na 2 ,Ca)Al 2 *Si )l Oi G -|- 6H 2 0. Monoclinic. 
HtvrmoUmt. H 2 (K 2 ,Ba)Ala(Si0 2 ) 5 + 4H 2 0. Mono- 
clmic. 

The mode of combination of the water is in 
some cases still a matter of discussion, and a 
certain instability in the molecules of zeolites 
no doubt permits them to play an important 
part in transferring substances like calcium and 
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potassium in an available condition into the 
soil Owing to the iesearehes of Lemberg in 
I 880 and 1887, it has been suggested (Hilgard, 
Soils, 11)06, p. 37, and Hall, The Sod, 1908, 
pp 25, 39, and 214) that small quantities of 
zeolites occur m ordinary clays, and that the 
alkali which they contain, when it is set free, 
prevents fine elav from flocculating (see art 
Floiviilytion). The fact that ammonium and 
potassium are fixed by soils from compounds 
in solution is attributed in part to the decom¬ 
position of zeolites and to the substitution of 
these substances for sodium m calcium. Solu¬ 
tions, it is urged, may also liberate potassium 
(t T*. Merrill has discussed this matter fiom 
the geological point of view ("Rooks, Rock 
weathering, and Soils, 1906, p 363), and con¬ 
cludes that the presence of zeolites in soils has 
not been proved. Their mode of occurrence m 
nature is limited, and they art' not a common 
result of mere superficial weathering On the 
other hand, where altered basalts, andesites, 
and phonolites furnish the materials of a soil, 
zeolites ma\ have already arisen fiom the fel¬ 
spars and their allies m these rocks, and will 
naturally abound throughout the soil Their 
easy decomposition by acids then allows of the 
transference of materials to the soil, which are 
too often locked up in felspais or rock-frag¬ 
ments that yield them very slowly. 

fo. A. J r ] 

Zeuzera. pyrina (or Z anmh\ the Wood 
Leopaid Moth, is a picttily marked insect, with 




Wood Leopard Moth {Zevzcra pyrina) 
Mule and female. 


blue-black spot* on a white ground, which does 
considerable harm on account of the wood-boring 
habits of its caterpillars. The dark-yellow eggs 
are laid in crannies of the bark during the sum¬ 
mer, and the larva? tunnel in the hard wood, 
where they feed for about ten months, after 
which they turn to chrysalids under the bark 
Many different trees are attacked, but in Eng¬ 
land fruit trees suffer most, and more injury is 
usually done to the smaller branches than to the 
main trunk. Often no hole is visible, and the 
cause of injury is only discovered by cutting open 
the dying branch. Where holes are observed, 


pieces of stick cyanide of potassium may be intro¬ 
duced and the orifice plugged up, as m the treat¬ 
ment for Goat Moth (see (\>ssrs); hut if the 
smaller branches of a fruit tree 1 are seen to be 
dying without obvious cause, tlie\ should be cut 
off and the caterpillar sought for and destroyed 
if present [c \v.‘] 

Zoology (Agricultural).— Animals are 
in many different wins hound up with the busi¬ 
ness of agnciiltuie, and a studx of tlum m this 
connection is somewhat aw kwai d!\ teimed ‘Agn- 
cultural Zoology In illustration of this it may 
be useful to give a luief statement of the < hief 
pi actual relations between animals and agiuul- 
ture, and of the mam pioblems which these re¬ 
lations invoice ( 1 ) Domesticated animals aie 
bred for wliat thee produce when alive (milk, 
honey, eggs, silk, feathers, w T ool, &o.), or for what 
is afloided by their bodies after death (flesh, fat, 
horn, leather, fur, down, &c ), or for the si-rxire 
they lender to man as co-npeiants in his labours 
(as boasts of but don, as guardians of other ani¬ 
mals, as messengers, &c ) Some of the obvious 
pioblems comcni the lost ait of domestication, 
the actual oj igm ot the existing domesticated 
annual', the poisistmg times of wild anceslry, 
the improvement, of bleeds, and the possibility 
of iddnig to llit' list of the domesticated ( 2 ) 
"Not less impoitant than the d hbeiate pmtner- 
slnps that man lias established wnth done ti- 
cated and senn-domesti<ated animals, are those 
entnolx natuial intei-relations wln< h < onti lbute 
to the su< cess of agrieult mal endeavour Thus 
eartlnvorms have made a gloat pait of the fer- 
til<‘ soil of tin* globe, and flu* visits of nisei ts, in 
search of pollen and nectai, aie indispensable 
to the ciONS-fci tili/ation of the flowers of many 
plants important, m agiiiultiiie Many annuals 
sliaie m tin' great task of hi caking down debus, 
burling dead bodies and oigainc refuse, making 
tilings clean, and, m general, keeping up the 
circulation of matter (3) in the thuil place, 
there aie many animals wlnth aie injurious to 
man’s domest n ated animals and cultivated plants, 
either diiectlv oi b\ affecting inter-related \viIcl 
animals and wild plants. Thus xvc have to deal 
with beasts and hi ids of prcA , with voracious voge- 
tarians such as rabbits and voles, with snakes, 
with insects that sting animals or di vour plants, 
wuth fruit-eating, bud eating, and gmn-eat.mg 
l)ii ds, and the difficult piohlem is how T to <on¬ 
ti ol the balance of lift' The first stop is to have 
a secure and bioad basis of facts as to the part 
whidi the animals in question play in the eco¬ 
nomy of nature, there can be no doubt, for 
instance, that in.mj buds and mammals aie 
destroyed without sufficient justification. It 
has to he home in nnnd that an interference 
with the natural balance of life does not end wuth 
its immediate results, but lias always seeondaiy 
and much more distant eon sequence. Nor is it 
possible m many cases to give a clear verdict, for 
or against any lard or mammal from the agricul¬ 
turist’s point of view, since there is often a com¬ 
bination of benefits and injuries. (4) It seems 
useful to make a separate division for those 
animals which are parasitic in man’s stock of 
domesticated animals or in his vegetable plan¬ 
tations, some cetoparasitie, others endopara.utic, 
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and many of them very deadly. Here also fall 
to be considered the carriers of parasites from 
host to host, like the tse-tse flies which carry 
Trypanosomes, and, what comes to the same 
thing, the intermediate hosts of many less viru¬ 
lent parasites, like the minute water-snails which 
harbour the )oung stages of liver-flukes. Be¬ 
sides parasitic insects, mites, and worms, there 
are numei ous par.isitic lhoto/oa which modern 
research has shown to be almost as important 
as Bacteria. (5) A fifth gioup may include 
those* animals that attack the work of the agri¬ 
culturist,—fiom Ins dam to his fence, 01 the 
results of that work in the form of stoics 
White ants, boring lan re, weevils, mites, and 
rats are familiar illustrations (0) A group of 
beneficial animals ma\ be iecognized winch 
destiny or check the mjuiious creatures men¬ 
tioned in groups and r>, thus stoats and 
owls chock voles, lchnt union flies keep down 


caterpillars, and squirrels devour young wood- 
pigeons. 

The study of the inter-relations between ani¬ 
mals and agriculture is thus many-sided, - it 
raises problems of domestication, of breeding, of 
the balance of nature, of parasitism, of immuni¬ 
zation, and so on.—Two general ideas stand out 
cleaily amid an evei-increasing mass of detail. 
The one idea will always be associated with the* 
w oitli of Darwin, the idea of the web of life, of 
the inter relations of things, of the correlation 
of organisms Nothing is unimportant, nothing 
lives or dies to itself. The other idea may be 
associated with the work of Basteui, the idea of 
the control of life, that it is man’s task, as it has 
been already m pait his achievement, to meet 
thrust by countei-tinlist, to conquer disease, to 
eliminate whexe necessary, to save where profit¬ 
able, to bend Nature to Ins will, and even to 
create [j. a t.] 
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Agricultural Holdings Acts (Scot¬ 
land) .—Since the publication of the article on 
tins subject (vol i, p. 64, et mj ) the Agucultural 
Holdings (Scotland) Act, 1908, lias become law. 
This Act consolidated the enactments relating 
to agricultural holdings m Scotland, and re¬ 
pealed the Agricultural Holdings Acts of 1883, 
1900, and 1906 (the latter of which never came 
into force), and also the* Market Gardeners’ 
Compensation (Scotland) Act, 1905 As, how¬ 
ever, the 1908 Act did not to any extent intro¬ 
duce new legislation, but merely consolidated 
the provisions of the former Acts, the article 
already published is in the main a correct state¬ 
ment of the law as it now stands, except in so 
far as the references in that article to Acts now 
repealed are concerned. 

It is to be noted, however, that although the 
1908 Act repeals the former Acts, they may 
still require to be referred to under certain cir¬ 
cumstances, eg. compensation for improvements 
executed before the passing of the 1908 Act 
As ilready pointed out, a tenant who has re¬ 
mained in Ins holding during two or more ten¬ 
ancies is not, on quitting his holding, deprived 
of his right to claim compensation under the 
Act by reason only that the improvements were 
not made during the tenancy on the determina¬ 
tion of which he quits his holding. The com¬ 
pensation to be paid for improvements executed 
prior to 1st January, 1909, is such—if any—as 
•could have been claimed if the 1908 Act had not 
been passed, and this involves a consideration 
of the Acts of 1883, 1900, and 1906. A tenant 
may claim for improvements under the 1883 
Act, Part III of the Schedule, if executed sub¬ 
sequent to 1st January, 1874, and in the case 
of the improvements in Parts I and II of the 
Schedule to the 1883 Act, if the landlord Iras 
before 1st January, 1885, approved in writing 
of these improvements, though they were exe¬ 
cuted between 1st January, 1874, and the com¬ 
mencement of the Act. 

With regard to improvements executed be¬ 
tween 1st January, 1874, and 1st January, 1884, 
the tenant is, however, only entitled to com¬ 
pensation (1) if he was not under any express 
obligation to make the improvement, and (2) if 
he was not either by contract or custom entitled 
to compensation therefor. 

With regard to improvements executed be¬ 


tween 1st January, 1901, and 1st January, 1909, 
there are only two points to be noted — 

(1) Tn the 1900 Act it was provided that, in 
estimating the value of an lmpiovemcnt, there 
should not be taken into account, as part of the 
improvement, what is justly due to the inheient 
capabilities of the soil Tins proviso has been 
diopped m the 1908 Act, blit the position of the 
tenant does not seem to be in any way altered 
by the omission, foi it has nevei been suggested 
that a tenant could, on thi^ ground, claim for 
an linpiovcment against his lamlloid; and it 
simply comes to this, that a proviso which was 
of no practical utility has been discarded. 

(2) Uepairs to buildings, puor to the 1908 
Act, required the previous written consent of 
the landlord, but now such repairs can be exe¬ 
cuted by the tenant, as already explained, with¬ 
out the landlord’s consent. The section is not, 
however, retrospective, and consequently if such 
repairs have been executed prior to 1st January, 
1909, without the landlord’s consent, compensa¬ 
tion cannot be claimed therefor. 

1 )rainaoe. — With reference to drainage opera¬ 
tions, it may be added to the statement of law 
previously given that the landlord cannot make 
an offer to do the woik after the expiry of the 
notice if the tenant has commenced operations. 
If, however, the tenant has done nothing, the 
landlord w r ill probably be entitled to undertake 
the work himself even after the expiry of the 
two months unless the tenant has withdrawn 
the notice, which, as already mentioned, he may 
do at any time befoie the landlord begins opei ca¬ 
tions. The tenant, if he is to execute the work, 
must begin his operations within three months 
from the date of liis notice; but if the landlord 
undertakes to do the work and then fails to 
commence operations within a reasonable time, 
the tenant may then go on with the work even 
although the three months have expired. 

In a recent case, the tenants of a farm claimed 
to retain a portion of the rent on the ground 
that after entry to the farm they discovered the 
drains w r ere badly laid and in a defective con¬ 
dition, in consequence whereof a 70-ac. field was 
flooded so that it was impossible to crop it; and 
that although the landlord had been called upon 
to remedy the defects he had failed to do so, and 
the tenants w’ere thus deprived of the use of 
part of the subjects let. Tne Court decided that 
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the tenants, apart from express agreement, had 
no claim at common law against the landlord to 
have the drains put into woiking ordei, and that 
the tenants’ only rights were those conform! 
upon them by the Agricultural Holdings Acts 
as explained. 

Subsection 27 of Part TIT of the First Schedule 
to the 1908 Act now comprises repairs to build¬ 
ings (referred to in vol i, p. (>()); and improve¬ 
ments in the ease of market gardeners, which 
formerly were comprised in subsection 27 of 
Part TTT of the First Schedule to the 1900 Act, 
now appear in the Thud Schedule to the 1908 
Act 

Fekdinostuffs tn Farmyard Manure —It 
was held in the Barcheskie case that wheie 
there was a clause in the lease to the following 
effect—‘from the amount to lx* paid in compensa¬ 
tion for the unexhausted mammal value of feed- 
mgstutfs the ar biters shall deduct any sum which, 
in their opinion, has been oi shall be paid to the 
tenant on account of any increased award, by 
reason of thcinaniui.il value of the feerhngstlitis 
consumed, put upon tin* dung left by the tenant’ 
- the tenant was entitled to compensation m re¬ 
spect of the consumption on the holding of feed- 
ingstniFs the mammal residuum whereof entered 
the farmyard manuie which was left unapplied 
to the land by the tenant at lus outgoing and 
was taken over by the incoming tenant at valua¬ 
tion, but subject to deduction of such a sum, 
if any, as in the opinion of the arbiters may 
have been paid to the tenant on account of any 
increased award in the refeienee relating to the 
taking over of the manure in terms of the clause 
above quoted; that is to say, the landlord pays 
for the whole to begin with, but gets a reduc¬ 
tion in so far as a payment is made by the in¬ 
coming to the outgoing tenant foi the dung left 
in the courts It was also held that by ‘value 
of feedingstutTs’ was meant the original manu- 
nal value, te the value ot the mammal con¬ 
stituents of the feedingstutTs before the feeding- 
stuff s were consumed 

Deduction of Claim for Manures, — 
In the Tradunnoek ease the point was laised 
whether a tenant is entitled to claim for the 
unexhausted valuo of purchased artificial man¬ 
ures applied in conformity with the provisions 
of his lease The lease contained a clause bind¬ 
ing the tenant to apply a specified quantity of 
good farmyard dung per imperial acre, and so 
far as he had not the dung, a specified quantity 
of bone dust, guano, or other similar manure of 
equal value. The tenant applied sufficient quan¬ 
tities of artificial manure to meet the require 
meats of the lease, and on the expiry of his 
tenancy he claimed, inter alia, to be compensated 
for the unexhausted value of the artificial man¬ 
ures so applied. Tn answer to his claim the 
landlord contended that he was not entitled to 
claim for the unexhausted value of these man¬ 
ures except in so far as they might exceed the 
quantity stipulated for by the lease, and con¬ 
tended further that a benefit had been given or 
allowed to the tenant in consideration of his 
agreeing to this clause in the lease, inasmuch 
as otherwise a higher rent would have been 
demanded, and that this benefit must be taken 


into account in terms of the Agricultural Hold¬ 
ings A« t in ascertaining the amount of com¬ 
pensation. The Couit held that the landlord’s 
position was untenable, and decided (1) that if 
a tenant has made an improvement in the sense 
of the Act, he is entitled to compensation there¬ 
for; and (2) that any benefit to 1m* taken into 
account in ascei taming the amount thereof must 
be a benefit specially mentioned and allowed , 
that it was not possible to ascribe the execution 
of the particular improvements to the goiier.il 
benefit whnh the tenant might, be supposed to 
take from pa\mg a certain rent, and that conse¬ 
quently the tenant was entitled to claim foi the 
unexhausted value of all purchased artificial 
manures applied to the, land. 

Compensation for Damage ry Game In a 
mcut ease decided by Slid ill’Johnston at Pel th, 
the point arose as to the effect to be given to a 
clause in a lease dated prior to the commence¬ 
ment of the Act, whuh piowded that the tenant 
should have no claim for damage done by game 
in any one yeai unless such damage exceeded 
£20 It was decided (1) that the agreement 
was not funding as an agreement, but (2) that 
it fell to be taken into consideration by the 
a)Intel m fixing the compensation, and (8) that 
fhe ai biter was not bound to allow' the full 
deduction of .£20, but must allow such deduc¬ 
tion, if any, as he deemed just, having icgard 
to the fact that the agicement was \oluntaiily 
entered in to by the pai ties 

Compensation for Cnrevsonaule Dintikr- 
anoe —In the Baicheskie ease a claim was made 
for compensation for distuibance, and although 
the Court refused to answer the questions put 
by the ai biter, the Lord Piesident made, mtei 
aha, the following icmaiks on the subject of the 
giounds whifh will entitle a tenant to make a 
claim : ‘Expiessed in common language, what the 
clause was meant to do was, not to give fix it \ of 
tenure (which would have been a perfectly dif¬ 
ferent thing), but to give compensation foi what 
may be chaiactenzed as capricious distuibance 
on the pail of the landlord, in capriciously put¬ 
ting an end to tho lease. What reasons are 
capricious and what are not, no man would try' 
to define But of this I am sure, there may he 
pei fectly good reasons for getting rid of a tenant 
which ate not in the strut, sense of the woid 
agricultural reasons, and a landlord who gets 
lid of a tenant foi one of these reasons, being 
a good one, is not liable under this clause. An 
agricultural i eason would, of course, be that the 
tenant was a bad fanner. But there are many 
other classes of reasons. For instance, there is 
the reason that the rent is too low, and the 
tenant won’t give any more. That would be a 
perfectly good reason, and in the panic way I 
think it would come under tho words of the 
second clause because it could not be said to be 
a reason inconsistent with good estate manage¬ 
ment. Good estate management means getting 
as much as your property is worth. There may 
be many other reasons equally valid. Suppose, 
for instance, the tenant made his farm the head¬ 
quarters of low and disgraceful company. I 
imagine that would be a good reason for getting 
rid of him. Or suppose he made it his custom 
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to take every opportunity of insulting and being 
disagreeable to his landlord’s family. If I were 
an arbiter I would hold that to be a good and 
sufficient reason.* 

Notick ok Claim. —In the Camregan case, 
which finally went to the House of Lords, there 
was an agreement substituting agieed-on com¬ 
pensation for the compensation under the Act, 
ami in addition the maxing a provision that ‘no 
claim for compensation under the saul Acts or 
under these conditions shall be made by the 
tenant later than one month prior to the deter¬ 
mination of the tenancy*. The tenant gave 
notice of claim nineteen days before the termina¬ 
tion of his tenancy instead of one month as pro¬ 
vided by the lease, anti founding on the agree¬ 
ment in the lease the landlord pled that the 
claim was excluded. The Court of Session and 
an appeal to the House of Lords decided that 
such a provision was void under the Act, and 
that the tonant was entitled to lodge his claim 
at any time before the termination of the lease. 

Removing for Non-fa ymknt of Rent. —The 
provisions of the 1908 Act are as follows — 

Tn any case in which the landlord’s light of 
hypothec for the rent has ceased and deter¬ 
mined -i.«. under all leases datod subsequent to 
11 th November, 1881— 

(1) When six months’ rent of the holding is 
due and unpaid, it shall he lawful for the land¬ 
lord to raise an action of removing befoie the 
Sheriff against the tenant, concluding for his 
removal from the holding at the teim of Whit¬ 
sunday or Martinmas next ensuing after the 
action is brought, and, unless the arreaisof rent 
then due are paid or caution is found to the 
satisfaction of the Sheriff for the same, and foi 
one year’s rent further, the Sheriff may decern 
the tenant to remove, and eject him at such 
tei m in the same manner as if the lease weie 
determined, and the tenant had been legally 
warned to remove* 

(2) A tenant so removed shall have the rights 
of an outgoing tenant to which he would have 
been entitled if his lease had naturally expned 
at such term of Whitsunday or Martinmas. 

(3) Whoro the tenant is in airear to the extent 
of two years’ rent, he may be summarily re¬ 
moved. 

Arbitration —By Section 11 of the 1908 Act, 
re-enacting a similar provision in the 1906 Act, it 
was provided that all questions which under the 
Act or under a lease of an agricultural holding are 
referred to arbitration shall, w'hether the mattei 
to which the arbitration relates arose before or 
after the passing of the Act, be determined, not¬ 
withstanding any agreement under the lease or 
otherwise providing for a different method of 
arbitration, by a single arbiter in accordance with 
the provisions set out in the Second Schedule 
to the Act. In a case which was raisod shor tly 
after the Act came into force (Stewart v. Wllliam- 
son), the pursuer craved the Court to ordain the 
defender to appoint an arbiter to act along with 
the arbiter to be named by the pursuer in deter¬ 
mining the value of the sheep stock belonging 
to the pursuer to be taken over by the defender 
at the expiry of the lease between the parties, 
with power to the arbiters to name an oversman 


as was provided by the lease. The defender re¬ 
fused to do this, and founded on the section of 
the Act above recited, the puisuer, on the other 
hand, contending that that section applied only 
to a reference of a judicial kind to a person to 
act in a judicial way in deteimining a dispute, 
and not to a meie reference for a valuation 
such as had arisen in this case. The Couit of 
Session, and on appeal the House of Louis, de¬ 
cided that the section did apply, holding tii.it it 
was of no consequence whether the parties weie 
in controversy as to the liability to pay or as to 
the amount to be paid, and that accordingly the 
question in dispute fell to be decided by a infer¬ 
ence to a single aibitei, and not by a reference 
to two arbiters and an oversman as provided by 
the leant 1 in view of this de< lsion the Agncul- 
tuial Holdings (Scotland) Amendment Act, 1910, 
was passed, whereby the 1908 Act was amended 
to the effect that notwithstanding the provisions 
of section 11, as above explained, that section 
should not apply to valuations of sheep stocks, 
dung, fallow, straw, crops, fences, and other 
specific things the property of an outgoing ten¬ 
ant, agieed under a lease to be taken ovei from 
him at the determination of a tenancy by the 
propnetor or incoming tenant, or to any ques¬ 
tions which it might be necessary to determine 
in older to ascei tain the sum 'o be paid in pur¬ 
suance of such agreement; and that whether 
such valuations and questions were ieferred to 
arbitration undei the lease or not. [d. n.] 
Agriculture, Development of.— By 
the Development and Road Improvement Funds 
Ait, 1909, it is provided that the Treasui> m.n, 
on the recommendation of the Development 
(Vminiissioneis appointed by the Act, make ad¬ 
vances to a Government department, or thiough 
suih department to a public authority, univer¬ 
sity, college, school or institution, or an associa¬ 
tion of poisons or company not trading for profit, 
eithei by way of grant or loan, and on such con¬ 
ditions as they think fit, for any of the following 
purposes — 

(а) Aiding and developing agriculture and i mal 
industnes by promoting scientific research, in¬ 
struction and experiments m the science, me¬ 
thods, and practice of agriculture (including the 
provision of farm institutes), the organization 
of co-operation, instruction m marketing pro¬ 
duce, and the extension of the provision of 
small holdings, and by the adoption of any 
otliei means which appeal* calculated to develop 
agriculture and rural industries; 

(б) Forestry (including (1) the conducting of 
inquiries, experiments, and research for the pur¬ 
pose of promoting forestry and the teaching of 
methods of afforestation; (2) the puichase and 
planting of land found after inquiry to be suit¬ 
able for afforestation); 

(c) The reclamation and drainage of land; 

(d) The general improvement of rural trans¬ 
port (including the making of light railways, 
but not including the construction or improve¬ 
ment of roads); 

(e) The construction and improvement of 
harbours; 

(/) The construction and improvement of 
inland navigations; 
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(g) The development and improvement of 
fisheries; 

and for any other purpose calculated to pro¬ 
mote the economic development of the United 
Kingdom. 

A Development Fund is established into which 
shall be paid— 

(a) such moneys as may from time to time be 
provided by Parliament for this purpose; 

(It) sums provided from the Consolidated Fund; 
and 

(c) sums received by the Treasury by way of 
interest on, or repayment of, loans made under 
the Act, and any profits or proceeds derived 
from the expenditure of any advance which by 
the terms on winch it was made are to be paid 
to the Treasury. 

For the yeai ending 31st March, 1911, and for 
each of the next succeeding four years, a sum of 
i,T)00,000 is to be paid into the fund from the 
(Jonsolidated Fund. 

The Development Commissioners are appointed 
by the < 'lown, and their number was originally 
fixed at five, but has now been increased to eight 
in terms of an Amendment Act (10 Ed VII, 
c. 7). Subject to the provisions for ietiral, the 
term of office is ten years After the first two 
years, one Commissioner shall retire every year 
hut shall be eligible for reappointment, the 
order of retiral of those first appointed being 
fixed by the Crown. Provision is made for pay¬ 
ment to not more than two of the Commissioners 
of such salaries, not exceeding in the aggiegate 
.£3000 per annum, as the Treasury may direct. 
The Commissioners may, with consent of the 
Treasury, appoint officials and determine then 
remuneration. 

The (lommissioners may appoint advisory com¬ 
mittees, and may submit to any such committee 
for their advice any application referred to thorn 
Where an advance is made for any purpose which 
involves the acquisition of land, the body to 
whom the advance is made may acquire and hold 
land for the purpose; and if they are unable to 
acquire it on leasonable terms, the Commis¬ 
sioners may empower them to acquire the land 
compulsorily, provided huch land does not form 

S art of any park, garden, or pleasure ground, or 
oes not form part of the ftome faun attached 
to and usually occupied with a mansion house, 
or is not otherwise required for the amenity or 
convenience of any dwelling house, or is not the 
property of any local authority, or has not been 
acquired by any corporation or company for the 
purposes of a mil way, dock, canal, water or other 
public undertaking, or is not the site of an an¬ 
cient monument or other object of archeological 
interest. The Commissioners, m making an Oi der 
for the compulsory purchase of land, shall have 
regard to the extent of land held or occupied m 
the locality by any owner or tenant and to the 
convenience of other property, belonging to or 
occupied by the same owner or tenant, and shall, 
so far as practicable, avoid taking an undue or 
inconvenient quantity of land from any one 
owner or tenant; and for that purpose, where part 
only of a holding is taken, shall take into con¬ 
sideration the size and character of the existing 
agricultural buildings not proposed to be taken, 


which are used in connection with the holding, 
and the quantity and nature of the land avail¬ 
able for occupation therewith, and shall also ho 
far as practicable avoid displacing any consider¬ 
able number of agricultural labourers or others 
employed on or about the land. 

Where land is to be acquired compulsoiily, 
the draft order shall he published in the manner 
prescribed by the Commissioners, and notice 
shall he given, both in the locality in which 
the land is proposed to be acquired, and to the 
owners, lessees, and occupiers, and, in the case 
of land forming part of a common, open space, 
or allotment, also to tfie Board of Agriculture 
and Fisheries. The compensation payable for 
such compulsory purchase is to be determined 
by a single arbitrator, to be appointed, in Eng¬ 
land by the Lord Chief Justice, in Scotland by 
the Lord President of the (hurt of Session, and 
in Ireland by the Lord Chief Justice. No addi¬ 
tional allowance is to be made on account of the 
purchase being compulsory, and the arbitiator 
must take into account the extent to which the 
remaining and contiguous lands belonging to the 
same propnetor may be benefited by the pro¬ 
posed woik for which the land is to be acquired. 
Where buildings are to be acquired, the Order 
may provide that part only of the buildings aie 
to be taken if the arbitrator is of opinion that 
this can be done without material detriment to 
the lemainder, compensation being paid for any 
damage sustained by severance or otherwise. 

The expression ‘agricultural and rmal indus¬ 
tries ’ includes agriculture, horticulture, dairy¬ 
ing, the breeding of horses, cattle, and other 
live stock and poultry, the. cultivation of bees, 
home and cottage industries, the cultivation and 
preparation of flax, the cultivation and manu¬ 
facture of tobacco, and any industries imme¬ 
diately connected with and subservient to any 
of the said matter’s. 

In approving, executing, or making advances 
in respect of the execution of any work under 
the Act involving the employment of labour on 
a considerable scale, regard shall be had, so far 
as is reasonably practicable, to the general state 
and prospects of employment. An Order made 
by the Commissioners for the acquisition of land 
forming part of a common, open space, or allot¬ 
ment shall be provisional only, and shall not 
have effect until confirmed by Parliament, ex¬ 
cept where the Order provides for giving in 
exchange for such land other land, not being 
less in area, certified by the Board of Agricul¬ 
ture and Fisheries to be equally advantageous 
to the persons entitled to commonable or other 
rights, and to the public. Before giving such 
certificate of equality of exchange, notice of the 
proposed exchange must be given, and all parties 
interested afforded an opportunity of objecting 
thereto. This provision, however, does not apply 
to the acquisition of common land for the purpose 
of forestry, provided the public have reasonable 
access to the land for exercise and recreation, 
unless the land has been dedicated to public use 
or is a metropolitan common or a suburban com¬ 
mon, or is subject to a scheme of regulation 
made in pursuance of the Metropolitan Com¬ 
mons Acts or the Inclosure Acts, or to a private 
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or local Act of Parliament. The expression 
«common ’ includes any land subject to be en- 1 
closed under the Inclosure Acts, and any town 
or village green; the expression ‘open space’ 
means any land laid out as a public garden or 
used for the purpose of public recreation, and 
any disused Initial ground; and the expression 
1 allotment * means any allotment set out as a 
fuel allotment or a field garden allotment under 
an Inclosure Act. See also under Road in this 
volume. [d. b.] 

Animals, Cruelty to.— The Wild Ani¬ 
mals in Captivity Protection Act (vol i, p. 148) 
lias now been extended to Scotland by the pro¬ 
visions of 9 Ed. VII, c. 33. See also below— 
Diseases of Animals Acts. [d h.] 

Beet, Sugar. —During the publication of 
this work the sugar-beet movement has con¬ 
tinued to attract attention. Four-fifths of the 
sugai consumed m Great Hi itain is beet sugai 
(which no one can tell from cane sugar when 
refined), and all of it is manufactured fiom 
beet grown on the Continent. Some of it, it is 
true, is refined in this country, but this is only 
a small proportion. The situation is the more 
striking in that we consume moie sugar per 
head than any other nation. 

A beet-sugar factory was established by James 
Duncan, a famous London refiner, at Lavenham, 
Suffolk, in 1870, and worked under Ins eontiol 
and the conti <»1 of his successors for some yeais. 
The factory was only a half factory, however; 
that is to say, the manufactuiing process stopped 
at the production of the juice. This juice was 
sent to London, and mixed with the syrup of 
impoited raw sugar, so no one has yet seen a 
lump of English beet sugar. An attempt was 
made m 1909 to start a factory at Sleaford, 
Lines. The capital was .£130,000, but after 
£04,000 had been subscribed, the scheme fell 
through. Contracts had been made with 1204 
farmers for 1980 ac. of beet. In 1910 a Dutch 
firm of sugar manufacturers started, m conjunc¬ 
tion with English directors, the East Anglia 
Sugar Company to erect a factory and refinery 
at Maldon, Essex, and about 200 ac. of beets 
were grown under its auspices as an expeii- 
mental crop. A certain quantity was also grown 
in Norfolk and Lincolnshire for Dutch buyers. 
In various parts of the country schemes for 
factories have also been launched, but the capital 
for no single company has yet been raised. 

Thk East Anglian Crops. —Owing to bad 
weather and lack of knowledge and experience 
the crops were of a disappointing character, a 
great deal of money was lost, and two of the Eng¬ 
lish directors retired from the board. Details of 
the crops grown for the Ilollandia and Arnhem 
companies have been published. One was 7*9 
tons and the other 9j tons. The former is washed 
weight and the latter railway weight. These 
figures are, it will he seen, far below what had 
been anticipated. It was only late in the day 
that it was realized that the factories pay only 
for the weight calculated from a sample of roots 
which have been (1) scrubbed and cleaned as 
parsnips are scrubbed for the table; (2) deprived 
of their tops, that is, all the part of the beets 
which is above the ground level, and therefore ! 


containing impure sugar; and (3) side roots. 
The weight of dirt marketed with the Essex 
beets was returned in some cases at more than 
60 per cent! This is because, in calculating 
the deduction for dirt, the factories double the 
amount when it exceeds 20 per cent. 

Another point which had not been brought 
out in beet-sugar advocacy was that the average 
Continental yield per acre, after years of experi¬ 
ence, is much below the figures which growers 
are encouraged to expect m this country. Taking 
the ten years period, 1899 to 1908,* only one 
country, Belgium, produces moie than 12*tons; 
Germany and France and Denmark aie the only 
countries which get beyond 11 tons, while Hol¬ 
land produces only 10 6 tons — which is the 1901 -8 
average in the United States. No doubt these 
averages are brought down by starved culture 
and pool soil On the other hand, the foreign 
cultivator has the advantage of long and here¬ 
ditary experience. Undoubtedly n large pro¬ 
portion of foreign crops is carefully and skil¬ 
fully cultivated and liberally treated. M tny of 
our farmers, with their well-known skill m root 
gt owing, will no doubt be able in time to secure 
crops equal to those giown in the best Conti¬ 
nental practice m the best soils, but that will 
not be next year; and even these crops cannot 
be those of the kitchen-garden work on experi¬ 
mental plots which, in many districts, has given 
such an erroneous impression as to possible 
yields. No one doubts the possibility of grow- 
j mg a large quantity of any kind of loots in 
I Great Britain, hut though some large crops of 
beet, with a high sugar percentage, aie recorded 
abroad, it is generally found that heavy yields, 
obtained by excessive manuring, mean roots 
deficient in sugar, and, as the factories pay not 
.»nly by weight, but in relation to the sugar 
percentage, they are not profitable. Personal 
enquiry on the Continent shows that good 
farmeis are content with quite model ate yields. 

Tiik Return. —A wrong impression has also 
been given as to the return pel acre. Several 
beet-sugar advocates have spoken of £5 or £6, 
or even more. Continental experience gives no 
ground for supposing that such results will be 
obtained. Tt is veiy doubtful whether many 
Continental growers make more than £1 per 
acre. There are undoubtedly large numbers 
who do not make even that. The main return 
is in the improved condition of the ground due 
to the deep cultivation for the deep-rooting 
beet, and to the continuous hoeing, to the bits 
of roots left in the ground, to the enormous 
weight of leaf and top, and to the pulp and 
saturation lime returned from the factory. The 
leaves and tops, even as late as September, may 
be heavier than the roots. The wet slices are 
returned to the farmer from the factory in some 
proportion to the roots he supplies, say 40 per 
cent. They contain a great deal of water, and 
many farmers prefer a very much smaller quan¬ 
tity of dried slices, the allowance of which might 
be, perhaps, 4 per cent. The wet slices are very 
much like macaroni as it is taken from the cook’s 
pan; the dried slices are like dried seaweed, as 
it lies in summertime above high-water mark. 
The wet slices are clamped or siloed and used 
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with dry food. The dried slices are soaked in 
water for use. There are several kinds of dried 
slices. Some contain a very small proportion of 
sugar; others have had cheap cane sugar added 
to them; a third kind has been allowed to re- 
tain a large proportion of its own sugar. But 
it is not easy to see how, in Great Britain, 
when the beets have been got to the factory, it 
would be profitable not to take the largest pos¬ 
sible quantity of sugar out of them. Dried slices 
at a fair price may he not only a convenient, but 
a useful food for stock. But the time has haidly 
arrived for trustworthy quotations for factory 
by-products. The value of these by -products, 
like the value of the beet crop itself, has also to 
be considered in relation to our existing loot 
crops. Beet occupies a place in Continental 
rotations which is not vacant here. On the 
other hand, it is to be borne in mind that our 
farmers glow then turnips at a loss and aie not 
always able to show a profit on then mangels, 
while beet is a crop paid for in cash within a 
few* days of delivery, on a five years’ contract, 
and not put through stock befoie it is turned 
into money No doubt many other ciops would 
profit greatly if they had the thorough cultiva¬ 
tion which beets receive, but sugar-beet advo¬ 
cates are entitled to ask whether beet crops 
would not hasten that unproved cultivation 

Mr. Cohen, on behalf of a Dutch syndicate, 
has ottered 18.s i>d. per ton, for, for roots ex- 
poited to Holland, and has piomised 2J.s {Ul 
pel ton, delivered, when a factory is slatted 
These aie higher puces than have been offeied 
in connection with any factory scheme The 
cost of producing the crop has undoubtedly been 
understated, and tarmot be expected to be less 
than £10 per acre. In Germany on very many 
farms it is undoubtedly more than that. It has 
been placed as high as £14 mole than once. The 
experimental crops which have been grown by 
the Board of AgnculLuie and by Mr Cohen’s 
syndicate will no doubt throw light on the 
actual cost of production in commercial condi¬ 
tions. While it cannot all be tin own upon the 
beet crop, the cultivation of which is of such 
great advantage to following crops, it must 
obviously bear some relation to the cost of 
producing mangels and to the relui n per acre. 

Labour. —More labour is undoubtedly wanted 
in cultivating beet than in cultivating mangel. 
While a number of ingenious horse-hoeing and 
singling machines are in use on the Continent, 
and can be imported or adapted here for our 
use, singling must be finished by hand, and a 
great deal of careful hand hoeing must be done. 
The labour difficulty and the cottage difficulty 
form together an anxious problem for many 
fanners contemplating beet - growing. It is 
urged that the factones would increase the sup¬ 
ply of labour in rural districts. At first, how¬ 
ever, they might have the effect of diminishing 
it. The proposal to organize labour gangs for 
hoeing as in the arrangements made for hop¬ 
picking may or may not be practical. The 
harvesting problem may be met by the use of 
horse or steam machines, the pairs of feet of 
which are drawn through the ground on either 
side of the roots and have thus the effect of 


loosening the beets so that they can be easily 
lifted out by hand and piled as required. The 
art of slicing the tops off the beets quickly and 
without waste needs learning. The beet ciop 
in Germany and Denmark is hoed and harvested 
largely by the aid of Polish and Galician women 
imported by national organizations. It is doubt¬ 
ful if adult labour in connection with the beet 
crop oil the Continent is much below the price 
which would have to be paid here, at any rate 
m the Eastern counties Much of it undoubtedly 
is not. At the same time a gieat deal of child 
labour is used. Child laboui is particularly 
serviceable m the work of singling, for the little 
plants which are allowed to remain must be 
caicfully handled if they are to do well. Sdiool 
holidays aie airanged so that the children may 
woik in the fields It is not at all certain, how- 
evei, that much child labour will be available 
in this country, and the asset lation of sugar- 
beet-gi owing with cheap labour does not make 
it moie popular here. 

Factories.— Some of the labour m the Con¬ 
tinental factories is paid foi at a modest rate, 
but there is also a huge amount of technical 
assistance which we could not buy at the same 
pine The question of ways and means, as far 
as the fat tones are concerned, is of vital im¬ 
portance to the farmer, foi if the factones tau- 
not pay, beet-growing cannot go on. The gieat 
diawback to beet-sugar factories is that they 
aie < ollections of expensive machinery which is 
used only for about thiee months m die year 
Jam-making and kindred industries, which have 
been suggested as a means of keeping open the 
lest of the year, do not seem a very promising 
auxiliary way of making money, and one does 
not heal of them on the Continent In the 
Maldon scheme it was proposed to keep open 
all the year lound by undeitaking the ldining 
of raw sugar. 

It is obvious that a pioneer factoiy must be 
laigely contioiled by foreigneis, for we have 
no piaetical acquaintance with a beet-sugar 
industry. The East Anglia company was 
piomismg in that it seemed to offer a combi¬ 
nation of Continental and English experience. 
An English board would be wholly in the hands 
of expel ts who might, or might not, be well 
chosen. The heads of departments in Con¬ 
tinental factories are highly trained, because 
not only factories, but sugar schools j,nd sugar 
journals, abound there. 

There are other problems in connection with 
the factories than sugar manufacture. Them is 
the disposal of waste water, which, owing to the 
proteid in it, may be highly offensive. Even the 
disposal of the soil is no light matter. Clearly 
the soil attached to 50,000 tons of roots (which 
a factory might handle in a season) is a con¬ 
siderable quantity. Many Continental farmers 
are required to tako back their proportion of 
soil. 

A great advantage enjoyed by the Continental 
grower is his nearness to the factories. He has 
sometimes a choice. He is usually so near that 
he can send his beets m his wagons, and have 
them come back laden with pulp. At the start 
in tins country a large proportion of a factory’s 
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beets would have to be brought from a distance j 
by rail. j 

The Public Aspect. —Owing to the different 
development which our agriculture has taken, 
and the place which roots already occupy in our 
rotations, it is difficult to see how theie could 
be beet-growing on anything like the Conti¬ 
nental scale. Again, the standard of cultiva¬ 
tion here is higher than in many parts of the 
17lilted States where the mtioduction of the 
beet crop has undoubtedly done great service. 
On the other hand, there is a good deal to be 
said for the crop not only aguculturally but 
economically. It might not be such a bad tiling 
if wi 1 produced some of our own sugar. And it 
is not only the good ellcct of beet cultivation on 
areas which are by no means so tlioioughly cul¬ 
tivated as they niyght be which lias to be taken 
into account. The presence of bcet-sugai fac¬ 
tories, with their active inspectors disseminating 
a knowledge of agucultural chemistry, botany, 
and bacteriology, might be expected to have a 
high edu(ation«il value It might also have 
the effect of promoting among agri< ulturists a 
greater recognition of the value of well-thought- 
out methods of co-operation. 

The ideal sugar factory would be of couise 
a co-opeiativo one Many of the Continental 
factories are practically owned by the fanners 
who supply the beets to them Under this 
arrangement the farmer can ailord to accept a 
low return for lus beets, because he also gets 
a piofit as a sugar manufacturer It is said 
that half the beets giowu in Germany aie 
glown on fairns belonging to the factories. A 
W'oul may here be said on the dmdends of 
Cei man factoiies which have figured m some 
sugar-beet piopaganda The high figures give 
an erioneous impression of the amount of profit 
made, for a large amount of capit.il has been 
repaid It is well known that eo-operative 
societies in this country an* able to tiade on 
a very small capital. The dividends paid in 
America are due in part to the fact that they 
are earned behind a tariff wall which enables 
the manufacturer to benefit to the extent of 7s 
per evvt. But the fact that in 1910 the factoiies 
of free trading Holland overbid the factories 
of Protectionist Germany for 150,000 tons of 
German beets suggests that the question of 
factories is hardly a simple one to bo solved 
by tantf wall proposals. 

Since the Brussels Convention the signatory 
powers have been unable to impose an import 
duty in excess of half a crown a cwt. Great 
Britain has a duty of Is. 10<£ It is suggested 
that that duty might be retained, without any 
excise duty being imposed. Reluctance to adopt 
this course is expressed because both political 
parties have advocated cheap sugar and there is 
a desire to abolish the import duty altogether; 
also it is not easy to see the limit to this 
“protective" period for the factories’ benefit. 
Further, it is held to be inexpedient in con¬ 
nection with an industry the degree of useful¬ 
ness of which, in the existing state of our agri¬ 
culture, is in some doubt, to take any step which 
may lead to other than a perfectly natural and 
commercial start. Sugar made in England would 


find a market m the neighbourhood of the fac¬ 
tory, and would thus savo fieight across the 
North Sea and shipping and landing charges. 
It is argued that if, with this advantage at its 
back, a beet-sugar industry cannot face Con¬ 
tinental competition, tlie lnaigm of piofit is not 
sufficient to justify introducing it. Under the 
Brussels Convention the Government is of couise 
foibidden to stimulate a sugai industry by giants 
to eommeicial companies. 

The Outlook — Those who have foi so many 
years kept the sugai-beet question under public 
notice aie entitled to ciedit, and the feeling of 
those who ha\e studied the subject and ha\o 
thought about imal problems is that it is de- 
suable that the exjreiinient of a factory' should 
be tried There aio a gieat many things of 
which no certain knowledge can be had until 
the fiist factory is actually at work. At the 
same time, it is to bo regretted that so much 
sugar advocacy has been cliar.u tei izcd by over¬ 
statement and by an imperfect presentation of 
some considerations which must be taken into 
account in deciding on the real value of sugai - 
beet-glowing and beet-sugar manufacturer u* 
tins country. 

It is to be remembered that because wc con¬ 
sume enormous quantities of some particular 
pioduct, that is by no mean to say that it is 
expedient, on the whole, that we should forth¬ 
with set about its manufuct uj e. The value of 
the sugar lmpoited into this country le.iehes 
a high sum But the value of the buttci we 
receive from abioad is even higher*. Why do 
we piefcr to get other people to make that 
butter instead of making it ouiselves ,f Because, 
we can, we think, employ oui energies and 
capital to better advantage. The 1 same is true* 
as to a large proportion of the eggs we impoit, 
and not a little of the meat. The sugar-beet 
question is, in fact, an extremely' complicated 
one It needs to be looked at all round, and 
this involves not only a close acquaintance vvitli 
the details of beet-gi owing and sugar manu¬ 
facture abroad, and agileultiuai and social con¬ 
ditions on the Continent, but a sound know¬ 
ledge of the agm ultural and economic situation 
in our own country. Not all those who have 
spoken and written so freely on the subject 
have been thus equipped The wise conclusion 
seems to be that Continental syndicates which 
desire to promote beet-growing over heie and 
start factories should receive eric mrageruent 
from landowners and agriculturists, provided 
they set to woik in promising districts and on 
businesslike lines, but that it is undesirable 
that the State should give a national imprimatur 
to beet-sugar manufacture until those advocat¬ 
ing it have demonstrated by actual experiment 
what its prospects really are in this country 7 . 

The interest taken by Dutch capitalists in 
beet-grow'ing in this country is due to the fact 
that the areas under beet in Germany, France, 
and Holland are now filled up. Last year 
Dutch manufacturers were buying beet in Ger¬ 
many as well as in England. In some parts of 
the Continent and the United States, however, 
the beet area has been invaded by other crops, 
and it is important to recognize the possibility of 
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this, for \>eet is merely the raw material of the 
marketable product. With regard to the world’s 
consumption of sugar there can be no doubt 
that it is steadily increasing. Every year, 
however, cane-sugar production seems to be on 
a sounder basis, and, while there are obvious 
drawbacks to tropical manufactures, there will 
always be some economical considerations favour¬ 
ing the production of sugar where those con¬ 
cerned in the industry do not need so large a 
proportion of the product in order to keep them¬ 
selves warm’ Why does not beet-sugar pro¬ 
duction advance more rapidly in the United 
States? If beet-growing has reached its maxi¬ 
mum in western Europe there is a great pros¬ 
pect of its extension in Russia, and possibly m 
Northern Asia. 

It. is unnecessary to add instructions for culti¬ 
vation, as in every 7 district where it is proposed 
to establish a factory, the best Continental 
experience will be placed at the disposal of the 
farmers. 

Statistics— Appended are the latest statis¬ 
tics: Average consumption of sugar per head 
in the United Kingdom in 1910, 80 lb. World’s 
sugar production in 1910-11 cane, 8,274,000 
tons; beet, 8,579,711 tons In 1909 our Colonies 
were unable to supply more than 85,000 tons 
towards the 1,760,157 tons of sugar we needed. 
At a well-known German faetoiy m 1909, 0 tons 
of roots produced a ton of sugar. The roots 
cost the factory 21*136* per ton, and the total 
expenses of manufacture hi ought up the cost 
per ton of roots to 28 39 s The cost per ton of 
sugar was 8s. {id. per cwt The sugar fetched 
10* 0 d. A raw-sugar factory consumes (» per 
cent of coal and 5 per cent of limestone per 
boot weight (Koppeseliaar), and needs each day 7 
an enormous volume of water. There are as¬ 
tonishing fluctuations m the price of sugar: in 
August, 1910, the juice of raw sugar was 14s., 
but by October of the same year 9s. 

(Sugar Beet: Some Facts and Some Illusions, 
A Study in Rural Therapeutics. London, 1911.) 

[‘ H t\’] 

Diseases of Animals Acts. - Provision 
has been made by 9 Ed VII, c. 25, for the pay¬ 
ment by the Local Authority of fees to veterinary 
surgeons and practitioners for notification of 
diseases of animals 

The Diseases of Animals Acts have further 
been amended by 10 Ed. YII and 1 Geo. Y, 
c. 20, in respect of the exportation and ship¬ 
ment of horses. The provisions of this Act are 
as follows. It is unlawful to ship or attempt to 
ship any horse from any port in Great Britain 
to any port outside the British Isles, unless im¬ 
mediately before shipment the horse has been 
examined by a veterinary inspector appointed 
by the Board of Agriculture and Fisheries for 
the purpose of conducting such examinations, 
and has been certified by him in writing to be 
eajiable of being conveyed to such port and dis¬ 
embarked without cruelty. If any horse shall 
he found by the veterinary inspector to be in 
such a physical condition that it is cruel to 
keep it alive, it shall be lawful for him, without 
the consent of the owner, to have the animal 
slaughtered in such a manner as to inflict as 


little suffering as practicable. The Board are 
entitled to charge for any licence, permit, or 
examination relating to the shipment of horses, 
such fee as may be prescribed by order of the 
Board, if any horse shipped abroad has a limb 
broken, or is otherwise seriously injured while 
on board, so as to be incapable of being disem¬ 
barked without cruelty, the master of the vessel 
shall forthwith cause the animal to be slaugh¬ 
tered, for which purpose the vessel must carry 
a proper killing instrument. The inspectors of 
the Board have powers of entry on any vessel, for 
the purposes of seeing that the provisions of the 
Act are being complied with, and it is the duty 
of every Local Authority to enfoice the Act. 
The provisions of the Act shall not apply in the 
case of the shipment of any thoroughbred horse 
certified m writing by a steward, or the Secre¬ 
tary of the Jockey Club— 

(a) to have arrived in Great Britain not more 

than one month before the date of ship¬ 
ment for the purpose of being run in a 
race; or 

(b) to he shipped for the purjxise of being run 

in a i ace; or 

(c) to be shipped in order to be used for 
breeding purposes; 

provided such certificate be delivered at the tune 
of shipment to the master of the vessel on winch 
the annual is shijiped, who shall, on demand, 
pioduce the certificate to any constable or officer 
of the Board oi Local Authority, and allow such 
pel son to take a copy of, or extract fiori it 

[i> it ) 

Dry Farming. — Dry farming is a new 
term coined to describe a system that has 
lecently become prominent It lias been found 
that the methods of farming where the annual 
precipitation is limited must be quite differ cut 
from those practised where the rainfall is greater. 
The commonly accepted idea of the term at the 
jnesetit time m Western America, where dry 
farming is much practised, includes any kind 
of farm operations carried on where the total 
annual pienpitatinn is less than 20 in. The 
cardinal principle that underlies the methods 
adapted and makes the growing of crops pro¬ 
fitable, where only this amount of rainfall is 
received, lies in bare summer-fallowing, or in 
giving careful summer-tillage once in two or 
once in three yeais; that is, preventing ab¬ 
solutely the growth of any vegetation on the 
land during the summer, thus allowing all 
moisture that comes to work down into the 
ground. The operations required to prevent 
vegetation from growing necessarily keep the 
surface of the ground loose and form a mulch 
which reduces evaporation to the minimum. 
The amount of moisture thus stored up by a 
thorough tillage during one season is sufficient 
to supplement the rainfall the following year, 
so that crops may be raised during a season 
when extremely little rain actually falls on them 
while growing. When the subsoil is of a close 
or clayish formation and retentive of moisture, 
the effect of this summer-tillage or summer- 
fallow lasts for more than one year. The second 
crop after summer-fallowing receives some of 
the benefit, consequently two years’ rainfall is 
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used to produce one crop if the summer-fallow¬ 
ing is (tone every other year, or three years’ 
rainfall is utilized to raise two crops if the 
summer-fallowing comes once in three years. 
This idea of giving a bare summer-fallow, or to 
express it in a term more often used, summer- 
tillage, with the sole purpose in view of storing 
up moisture to be used in the following season, 
is a principle which differentiates dry farming 
from the 01 dinary farm practices. There are a 
number of minor details, such as the use of the 
subsoil packer, the generous use of the hallow 
and possibly the disk harrow to maintain a sur¬ 
face mulch, the time of ploughing, &c, which 
are all important in their way; but the summer- 
fallow for the sole purpose of carrying moisture 
from one year over to the next is an idea essen¬ 
tial to diy farming and is the basis of its suc- 

To lealize the importance of a bare summer- 
fallow m storing up moisture whole the rainfall 
is limited, one must understand that there is 
absolutely no giound watei under ordinary en- 
cumstanees that can affect the crop in any way. 
As a usual thing the ground is absolutely dry 
from 25 to 50 ft. down—often much deeper— 
and it is the exception lathei than the rule 
when' the moisture is leached at so shallow a 
depth as 12 or 14 ft In the oidinary coin so of 
c\ents the lamfall does not penetrate 1 down into 
tin* soil more than fiom 2 to 5 ft In the duel 
districts a period of rainy veathei that will 
wet the pi nine soil down to 1 1 ft is consideied 
quite heavy. If on the othei hand the land has 
been ploughed and no crop is allowed to grow, 
this moisture is not used up but remains in 
the* soil. The dry layer underneath prevents 
it fiom leaching downwaid, and here it can 
be hold for an almost indefinite period, pro¬ 
vided no plants are growing on it to draw oil 
the moisture, and evapoiation is prevented by 
forming a soil mulch at the surface. Under 
ordinaly circumstances, after the prairie has 
been wetted down to ft., and no rains come 
for a few weeks, the growing vegetation absorbs 

} >raetirally all the moisture, and when another 
leavy rain does come it will probably not sink 
in to any gieater depth than the previous one, 
but on a piece of land that lias been Hummer- 
tilled this ram is readily absoibed and the 
moisture zone is lowered into the subsoil m 
proportion to the amount of the rainfall 
In September the writer has by the use of a 
soil auger found moisture to a depth of 6 or 
7 ft. on prairie land that had been broken in 
May and early June, while on the virgin prairie 
a few feet away it was ‘ powdery dry ’ down as 
far as was gone with the soil auger. 

Methods of Dry Farming in Western 
Canada - In the southern part of Alberta and 
Saskatchewan the principles of dry farming are 
recognized, and the following brief description 
gives the methods practised by the most suc¬ 
cessful farmers in Handling the land for the 
raising of wheat. 

Virgin Prairie .—It has been found that it is 
not profitable to sow crops on sod land the same 
spring that the land is broken, with the possible 
exception of flax. The most common practice 


is to break the sod during the rainy season, 
that is, during May and June. The sod should 
be rolled down immediately behind the plough. 
If a tractor is used it is important that a heavy 
roller be attached behind the ploughs. If the 
land is being broken with horses the plough¬ 
man should attach Ins team to a heavy roller 
at noon and at night, and go ovei the land just 
bioken before leaving the held The sods when 
they are freshly ploughed flatten down more 
j easily. It is important that a close connection 
j be made between the tin row slice and the sub¬ 
soil, for if an air space is left, the sods aie apt 
to dry out, and rapid rotting is thus prevented. 
In connection with the question as to the best 
depth to bleak, the two methods of handling 
tin' sod should 1m* mentioned The most common 
j piactuc is to bieak fiom 3 to 4 in deep, or just 
I as deep as the plough will turn the funow 
ovei peifoctlv flat, tli.it is, upside down without 
Lipping on the funow turned by the pievious 
round. After the land lias been broken and 
rolled, a certain amount of suiiaoe cultivation 
is given during the summer, and the Lmd is 
sown eaily the following spi ing with spm.g 
giain, oi if in the vvintei wheat district, it is 
sown with wintei wheat m the lattei part of 
August or early m September of the same yeai 
it is broken. The implements used to give this 
j surface cultivation during tin summer aie the 
I ordinaly harrow and disk harrow. In disking 
‘ it is nnpoitant that the disks are not set so as 
to cut through the sods They should mil) l urn 
the soil up for about half th<* thickness of the 
sod, and it is well to follow immediately with 
the haiiovv, the idea is met ely to fonna shallow 
mulch of loose soil on top of the sods, and also 
to till in the clacks between the sods It this 
disking and hallowing tan be done after a rain, 
while the sods aie stall moist, it will be found 
that much inoie good is accomplished by the 
same amount of laboui The usual amount of 
work put on the sod to fonn a seedbed when 
handled in this way is, one double disking, a 
harrowing, another double disking, and either 
one or two harrow mgs more. 

Another method is to bleak the land some 
time dining May oi June while tlicit* is con¬ 
siderable moisture in tin* soil, as shallow as 
possible, usually about 2 in. The sods aie im¬ 
mediately rolled down, but the land is left with¬ 
out any furthei surface cultivation until the 
latter part of the summei, when it is ploughed 
at least 2 in deeper than it w.is broken. This 
method is called ‘backsetting’, and is the one 
recommended wherever a settler can get the 
time to do it. Land which is to be put into 
garden or trees lias to be handled m this way 
to obtain satisfactory results. Immediately 
after the land has been backset it should be 
thoroughly harrowed, and if necessary double 
disked and harrowed. The land should not be 
allowed to go into the winter in i lumpy con¬ 
dition, for if it is, considerable moisture will be 
lost on account of the soil being too loose. The 
use of a heavy sub-surface packer just after the 
land has been ploughed tins second time will 
usually give beneficial results. 

The two important things to see to in the 
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preparation of sod land for the first crop, no 
matter whether the sod is broken once 3 or 4 in. 
deep, or broken shallow and backset later on in 
the season, are, first, to roll or flatten the sods 
down and so do away with any air spaces be¬ 
tween the furrow slice and the subsoil which 
would have a tendency to prevent the sods 
from rotting; and second, the surface cultivation 
given should be shallow, just enough to form a 
surface mulch, which will tend to retain mois¬ 
ture in the sods and cause them to rot rapidly. | 
Under normal conditions, by the middle oi end 
of August the sods themselves should not only 
be well rotted, but the root fibre from 2 to 3 m 
down into the subsoil should he lotted also. In 
this w r ay a large amount of plant food is made 
available for the crop besides stoi mg up a goodly 
supply of moisture in the subsoil. Under these 
conditions the moisture zone will extend flora 
4 to fi or 7 ft. down from the surface. 

Season of Breaking ~ The season of the year 
that sod is broken is quite important Through¬ 
out Western Canada the usual breaking season 
is during the rainy season of May and dune 
At this time the grass is growing and the roots 
are very succulent, and when the, sod is turned 
over the rotting process begins at once. Quite 
often generous rains during the early part of 
the autumn are received, and, on account of the 
sod being in such excellent condition to plough, 
new settlers arc often tempted to break some 
of their land A word of caution m this con¬ 
nection would not be out of place 

Before the virgin prairie soil is in a condition 
to produce a maximum crop, the loot fibre 
therein must ha\e had a chance to rot To 
produce rotting, three things are requited — 
reat, moisture, and air. If the sod is broken 
in the autumn, there is no chance for baetonal 
action to take place on account of the lack of 
heat, consequently, in the spring of the year 
the sods aie in ver\ much the same condition 
as they wen' at tame of ploughing, and a re in 
little, if any, better condition to glow a crop 
than if the sod had been freshly broken in the 
spring. There is absolutely no objection to 
breaking the sod in the fall provided it is not 
cropped the following spring, but treated the 
same as jf broken in the spring during the 
‘ breaking season \ 

Growing Flax on Ficsh Breaking. — Tn some 
localities flax, when sown on fresh breaking, gives 
quite profitable returns in seasons of normal 
rainfall. One of the principal objections is, 
however, that the growing crop takes so much 
moisture out of the sods that they do not have 
an opportunity of rotting, and the crop follow¬ 
ing flax is invariably light; and consequently 
a thorough summer-fallow should be given the 
land on which flax has been grown the first sea¬ 
son. Another objection to the growing of flax 
is that it is very difficult to obtain seed that is 
free from noxious weed seeds, and a farmer is 
very apt to infest his new clean land with seeds 
that he will probably never get entirely rid of. 
The advantage, on the other hand, of a flax 
crop is that it gives quick cash returns. The 
usual preparation for flax is to break from 3 to 
in. deep, roll immediately, and give just 


enough surface cultivation to fill in the cracks 
between the sods. The flax should he sown as 
soon after breaking as it is possible to do so, 
and the surface of the land should he left \ery 
smooth otherwise the harvesting will be made 
difficult. 

Summer - Fallowing. — As indicated above, 
summer - fallowing is a necessity under diy- 
farming methods. The following is a descrip¬ 
tion of the usual method now followed by the 
most successful wheat growers. If di\ei.sitied 
farming is to he attempted, which would cer¬ 
tainly be very advisable, the method of pro¬ 
cedure would have to he modified. However, 
on account of lack of space we shall confine our¬ 
selves to describing the method now generally 
in vogue, which is to summer-fallow the land, 
raise two crops of wheat, and then summer- 
fallow Tn pieparmg for suminei-fallow the 
stubble should he double-disked as eaih in the 
spring as possible If time will permit, it is 
wise to begin this disking just as soon as the 
fiost draws out sufficiently. Often it is prac¬ 
ticable to have the disk going m the fields in 
the afternoons while frost would still pi event 
doing so m the foienoons The object, is two¬ 
fold. It will form a shallow mulch which will 
help to retain the winter moisture and will also 
cover many weed seeds and kernels of grain 
left on tin' ground from the previous h?u\est. 
As soon as vegetation starts and the w T ee<Is have 
all germinated, the land should he ploughed a 
fairly good depth, and ban owed immedMlely 
after- ploughing In the course of a week or ten 
days, if there are any weed seeds germ ma ted 
a second harrowing will kill a great many of 
them. During the summer, if a crust forms 
after a heavy rain a harrowing should lie given 
to break it up. During the season, if there are 
any weeds that the harrow’s will not destroy 
a duck-foot cultivator should he used on the 
land. Absolutely no weeds should be allowed to 
grow r . By ploughing the land as early as this 
m the season, no moisture is used by grow’ing 
plants A great mistake is made by many 
farmers by putting off this ploughing until the 
weeds are a few 7 inches to a foot or more in 
height. This unnecessary vegetation pumps a 
tremendous amount of moisture out of the land; 
and when it is ploughed, instead of turning over 
in a moist mellow condition, it. is almost certain 
to be lumpy and quite dry. On land that has 
been propci ly summer-fallowed it is possible to 
row t winter wheat at any time during the latter 
part of the summer or early in autumn and have 
enough moisture to bring it right up Usually 
the mulch is not more than 2 or 3 in. deep; but 
no matter what depth the mulch is, the winter 
wheat should he put in deep enough to reach 
moisture. 

After the land has been thoroughly summer- 
fallowed, tw 7 o crops are generally taken off with¬ 
out further ploughing. It is usually wise to cut 
the grain high so as to leave as much stubble 
as possible on the ground to catch the snow. 
Fall ploughing is not usually recommended, 
for on account of the high winds that often 
prevail during the winter the snow is blown 
off the ploughed ground, while the unploughed 
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stubble will hold it to a great ex tout. Another 
objection to fall ploughing is that the stubble 
turned under has a tendency to keep the land 
too loose and open, thus causing it to dry out 
considerably. 

After the crop following the hummer-fallow 
has been cut, some farmers follow the practice 
of disking the land, but the usual practice is to 
let the stubble hind remain untouched until the 
spring and then double-disk, if the stubble is 
not too thick to prevent so doing, and then 
seed immediately without ploughing; if the 
land is badly infested with weeds the stubble is 
burned off. If this is done it is important that 
the surface of the ground be stirred immediately 
after the burning, otherwise it will dry out 
extremely fast For this purpose a spiing tooth 
cultivator with narrow' tcetli makes a particu¬ 
larly satisfactory implement. Tin* land is then 
sown with spiing wheat For oats it is con¬ 
sidered a better piactice to plough before sow¬ 
ing. The ploughing at this time should be 
shallow. In this eonneetion it might be w T ell 
to speak of the importance of harrowing inline 
dlately after the plough. If a sulkv 01 gang- 
plough is used, it is well to attach a section of 
the liairow behind the plough If an engine is 
used, a hallow just wide enough to eo\ei the 
funows ploughed should be used On land that 
is being ploughed to be put into ciop imme¬ 
diate] \, and also in the* case of fall ploughing, 
a pa< kei should be used Some form of a sub¬ 
surface packet v\ ill probabh giw tin* best results 
The packer should lie immediately followed with 
a harrow so that a surface mulch may be main¬ 
tained Tin* object of the packing is to pi event- 
air spaces as much as possible m the soil and to 
connect the funow slice with the subsoil 

Tiir Aim of Dry i auminu Methods —To 
sumnian/e very briefly the objects aimed at in 
all drv farming methods, the following points 
might be mentioned* ploughing the land so 
that it will be in a condition to receive and 
absoib all the moisture that falls; cultivating 
the surface of the land to maintain as much as 
possible a sui face mulch that will prevent eva- 
poiation , preventing all vegetation, except, the 
crop planted, from growing on the land no 
matter what- tune during the year, so as to 
prevent the loss of moisture in the maintenance 
of unprofitable vegetation 

Where the rainfall is less than 20 in. it is 
not usually possible to raise crops every year, 
therefore it is necessary to keep the land abso¬ 
lutely free from any vegetable growth for a 
whole season to store up moisture for the one 
or two crops that are to follow. 

The kind of implements used is of minor 
importance providing it is possible to carry out 
the above-mentioned conditions. 

The detailed methods described above apply 
more particularly to conditions as found in 
Southern Alberta and Southern or South-west¬ 
ern Saskatchewan. It might be well to point 
out that in the Western States on the Pacific 
slope, where the precipitation is greater in the 
winter time, some of the details, such as best 
time to plough, &c., will be materially modified. 

[w. II. F.] 


Duties on Land Values.— The Finance 
(1909-10) Act of 1910 imposed certain taxes 
on land values, and as the subjects taxed 
have not, apart from death duties, been hither¬ 
to taxed, and the principles of -valuation arc 
new, a few woids of explanation may be of 
interest. 

Valuation. —For the purposes of the Act the 
Commissioners of Inland Revenue must, as soon 
as may be after the passing of the Act, cause 
a provisional valuation of all tin* land in the 
United Kingdom to be made, to which end 
every ownei of, and every [arson receiving 
rent in respect <>f, land imM on lequisit-ion 
furnish to tin* Commissioners a Return, con¬ 
taining such particulars as may piopeilv lie 
required by them for the valuation of the land, 
within Unity days after notice, under a penalty 
of 4T>0 on default This valuation is to be made 
up as at 30th April, 1909, and is to show sepa¬ 
rately the total value and also the site -value, 
and, in the ease of agricultural land, its value 
foi agricultural purposes, where that value is 
different from the site value Tn older to ascer¬ 
tain these values, the gross value of the land 
has Cist to be fixed, ami tins is defined as ‘ the 
amount which the fee simple of the land, if sold 
at the time, in the open market, by a willing 
seller, in its then conditioi fiee from incum¬ 
brances and fiom am burden, charge, or lestrie- 
tion (other than lates or taxes), might be ex¬ 
pected to realise’. The total value is the gross 
value, subject to the amount bv which it would 
be diminished by dedin ting any fixed charges 
or any otliei bin dens affecting the land. 

The full site value means tin* amount- which 
remains aftei deducting from the gloss value 
tin* diileience (if any) between that value and 
the value of tin* land, if sold in open market- by 
a willing sellei, divested of buildings and of 
everything growing on it Tin* assessable site 
value means the total value after deducting: 
the same amount-as m the case of full site value; 
any part of the total value attiilmtable to capital 
expendituie for the purpose of improving the 
land for purposes of building or any industry 
other than agi leulture, any part of the total 
value attributable to streets, gardens, or open 
spaces for the use of the public; any pait of 
the total value attiilmtable to the redemption 
of fixed charges, or effecting the release of agree¬ 
ments restricting the use of the land, or to good¬ 
will, &c.; any sums necessary to clear the land 
of buildings, trees, &c., which have to be taken 
into account in arriving at the full site value. 

When this provisional valuation has been 
made, a copy thereof is to bo served on the 
owner of the land, who has the right of appeal 
if he givo notice of objection within sixty days 
of the servico of the notice. If no notice of 
objection is given the valuation becomes final. 
This valuation when fixed becomes the basis for 
settling the duties imposed by the Act, which 
are four in number, viz.: the increment value 
duty; the reversion duty; the undeveloped land 
duty, and the mineral rights duty. 

1. Increment Value Duty .—This is a duty at 
the rate of one pound for every complete five 
pounds on the increment value of any land 
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accruing after the 30th day of April, 1909, and 
is payable on three occasions, viz.:— 

(a) on the occasion of any sale effected, or 
lease for more than fourteen years entered 
into, after the commencement of the Act; 

(b) on the death of any person after the com¬ 

mencement of the Act where the fee 
simple or interest in the land is property 
liable to estate duty; and 

(c) where the land or any interest therein 

is held by any body coiporate oi unin- 
corporate m such a manner that the pro¬ 
perty is not liable to death duties on the 
periodical occasions provided in the Act, 
viz. m 1914 and e\ei^ fifteenth year 
thereafter. 

The duty is only leviable m so far as it has 
not been paid on any previous occasion It is 
not charged m respcitot agricultural land while 
that land has no liighei value than its market 
value at the time foi agricultuial purposes 
The value of the land for sporting rights, or for 
other purposes dependent on its use as agiicul- 
tural land, is tn a ted as value for agricultural 
purposes only, except where tin* value foi any 
such purpose exceeds the agricultural value. 
Moreover, the duty is not chaigeable on the 
increment value of any agricultuial land which, 
for twelve months immediately befoie tin* occa¬ 
sion on which the duty is to be collet ted, had 
been occupied and cultivated by the owner there¬ 
of, if the total amount of that land, together 
with any other land belonging 'O the same 
owner, does not exceed 50 ac, and the average 
total value of the land does not exceed £75 per 
acie In addition to the ordinaly meaning of 
the term ‘agricultural land’, it is by the Act 
held to include land used as meadow or pasture 
land or as orchards, or osier or woodland, oi foi 
maiket gardens, nursery ground, oi allotments 

Small houses and properties in the occupancy 
of the owner are exempt, provided the annual 
value for income-tax puiposes does not ex¬ 
ceed— 

(a) in the case of a house in the administra¬ 
tive county of London, forty pounds; 

( b ) in the case of a house in a borough or 
urban district with a population of fifty 
thousand or upwards, twenty-six pounds; 
and 

(c) in the case of a house elsewheie, sixteen 

pounds. 

Land used for games and recreation is also 
exempt if held without any view to the pay¬ 
ment of any dividend or profit out of the 
revenue, and if held on an agreement which 
could not be determined for a period of at least 
five years. 

2. Reversion Duty .—This is a duty payable on 
the value of the benefit acciuing to the lessor 
on the determination of a lease, and is charge¬ 
able at the rate of one pound for every complete 
ten pounds of that value. Certain exemptions 
from this duty are allowed, and among others 
it is provided that the duty shall not be charge¬ 
able on the determination of the lease of any 
land which is at the time of the determination 
agricultural land, nor on the determination of a 
lease the original term of which did not exceed 


twenty-one years. No reversion duty is charge¬ 
able on the determination of a mining lease. 

3. Undeveloped Land Duty .—This is an annual 
duty at the rate of \d. per pound chargeable on 
the site value of undeveloped land. By the Act, 
land is deemed to be undeveloped if it has not 
been developed by the erection of dwelling- 
houses or buildings for the purposes of any busi¬ 
ness, trade, or industry other than agriculture 
(but including glasshouses or greenhouses), oi¬ 
ls not otheiwise used bona fide for any industry 
othei than agriculture. If land having been so 
developed or used reverts to the condition of 
undeveloped land owing to the buildings becom¬ 
ing derelict, or the land ceasing to be used for 
any industry othei than agriculture, it shall, on 
the expiration of one yeai thereafter, be tieated 
as undeveloped land, until it is again so devel¬ 
oped or used Land which is used foi agricul¬ 
ture will, as a lule, he undeveloped land, except 
where glass- oi gieen- houses have been erected, 
hut the duty is not chargeable in respect of any 
land wheie the site value does not exceed £50 
per acre, and m the case of agricultuial land 
of which the site value exceeds £50 per acie 
the duty is only chargeable on the amount 
whereby the site value exceeds the value of the 
land for agricultuial puiposes If agricultural 
land at the time of the passing of the Act is 
held undei an agicement made piewous to 30th 
April, 1909, the duty is not chaigeable so long 
as the tenancy continues theieundei oi until 
the eailiest date after the commencement of the 
Act at which the landlord is entitled, by the 
terms of the agi cement, to determine the lease. 
Moreover, theie is exemption from the duty in 
the case of agricultural land occupied and culti¬ 
vated In the owner (including the lessee under 
a lease onginally granted for a term of fifty 
years oi more) where the total value of that 
land together with an} othei land belonging to 
the same pel son does not exceed £500. Where 
the ownei of the land can show that he oi his 
predecessors have uicuired expenditure on loads 
or sewers, he is entitled to have the land tieated 
as developed land to the extent of one acre for 
every £100 of expenditure, except that this pio- 
viso will not apply if ten ycais have elapsed 
since the date of the expenditure. Moreover, 
the duty is not chaigeable on public paiks or 
gaidens; on the site value of any woodlands, 
parks, or open spaces to which reasonable access 
is enjoyed by the public, on land kept vacant 
in pursuance of a definite scheme for tin* develop¬ 
ment of the surrounding land if, in the opinion 
of the Commissioners, this is reasonably neces¬ 
sary m the interests of the public or in view of 
the character of the neighbourhood; or on the 
value of land which is bona fde used for the 
purposes of games or other lecreation. It is not 
chargeable on the site value of land not exceed¬ 
ing an aero in extent occupied along with a 
dwelling house, or on the site value of gardens 
or pleasure grounds so occupied, when the site 
value of the gardens, &c., together with the site 
value of the house, does not exceed twenty times 
the annual value of the house and grounds for 
income-tax purposes. This proviso does not 
apply to exempt more than five acres. 
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4. Mineral Rights Duty .—This is a duty at 
the rate of 1*. per pound payable annually on 
the rental value of all rights to work minerals 
and rmneial wayleaves. The rental value is 
taken to be— 

(i a) where the right to work the minerals is 
under a mining lease, the rent payable 
in the last working year; 

(b) where minerals are being wrought by the 

proprietor, the sum to be fixed by the 
Commissioners as equivalent to rent; and 

(c) m the case of a nnneial way leave, the rent 
paid by the lessee m the last working year. 

The duty is not chargeable m respeit of com¬ 
mon clay, common brick clay, common brick 
eaith, or sand, chalk, limestone, or gravel. 
Special provisions are made as to imlenient 
value duty and reversion duty in the case of 
minerals worked or leased, and special rules 
laid down as to the ascertainment of the capital 
value, detailed consideration of which would be 
rather beyond the scope of this article. [d. it ] 

Poisons, Sale of*-— By the Pharmacy Act, 
18(>8, it is an offence *for any peison to sell oi 
keep open shop foi the sale of poisons unless he 
is a duly registeied pharmaceutical chemist and 
eonfoims to the regulations of that Act ilv the 
Poisons and Pharmacy Act, 1908, it, is, lmwevei, 
proMdcd that these provisions of the 1808 Act 
shall not apply m the ease of poisonous sub¬ 
stances to be used exclusively in agriculture oi 
hoi ticulture for the destruction of inset ts, fungi, 
oi baitciia, or as sheep dips or weed killeis, 
which aie poisonous by icason of then contain¬ 
ing aiseme, tobateo, oi the alkaloids of tobacco, 
if the person so keeping open shop is duly lieensed 
foi the purpose by a Local Authority and con 
forms to the* leguiations laid down lev the 1908 
Act iis to the keeping, transposing, and selling 
of poisons. Bcfoie granting a licence the Local 
Authoutv shall take into account whethei, in 
the ncighbouihood where the applicant for the 
licence (*;uiies on business, the reasonable ic- 
cjuimnents of the* public, with respect to the 
purchase of such poisonous substances, aie satis¬ 
fied. The Local Authority for the purposes of 
the Act shall, in the ease of a municipal buigh 
in Kngland with a population of over ten thou¬ 
sand, be the council of the borough , m the* ease 
of a royal, parliamentsy, or police buigh m 
Scotland, be the town council, and as lespects 
any other place be the council of the county. 

[d. ri.] 

Road. —By the Development and Road Im¬ 
provement Funds Act of 1909 (referred to above 
in this volume under Agriculture, Develop¬ 
ment of), it is provided that for the purposes of 
improving the facilities for road traffic in the 
United Kingdom and of the administration of 
the road improvement grant provided under any 
Act passed in the present or any future session 
of Parliament, there shall be constituted in ac¬ 
cordance with regulations made by the Treasury 
a Board, to be called the Road Board, consisting 
of such number of persons appointed by the 
Treasury as the Treasury may determine. The 
Treasury has fixed the number of the Board at 
five, of whom one only is paid. To this Board 
is entrusted the administration of the road im- 
VOL All 


provement grant, which, by the terms of the 
Finance Act, 1910, is to consist of a sum equal 
to the net proceeds of the duties on motor spiut 
and on licences on motor cars. 

Powers of Road Board —The Road Board 
shall have power, with the approval of the 
Treasuiy 

(a) to make advances, either by way of grant 

oi by way of loan, or partly in one way 
and paitly m the other, to county coun¬ 
cils and other highway authorities in le- 
spect of the construction of new loads or 
the improvement of existing roads , 

(b) to construct and maintain any n< \\ roads; 
which appear to the Board to be icquned for 
facilitating load tiatiic The sum expended by 
the Board out of income on the <mistiaction of 
new roads oi the acquisition of land shall not in 
any \eai exceed onc-thml of the estimated le- 
ceipts of the Hoard for thaMeai The ex pi es- 
sion 1 impio\emeut of loads’ includes the widen¬ 
ing of an} road, the cutting off the comers of 
ain load where land is lequired to be punhased 
foi that purpose, the levelling of loads, the tieat 
nient of a load foi mitigating the nuisance of 
dust, and the doing of any other woik m lespoet 
of loads be>ond ordinary repans essential to 
placing a load m a propel stat* of lepan , and 
the expression ‘loads' includes le dges, via¬ 
ducts, and subways. 

Hoads consti ucted by the Boai d shall be public 
high wins, and all enactments i elating to high- 
wins and budges shall apply except that the 
road shall be main tamable at the cost of the* 
Board, who have in ielation thoieto all the 
poweis of the county road authouties except 
the* power to levy a late l'ommunieations be 
tween a load or path and a load consti acted 
by the Boaid shall be made m mannei to be* 
approved by the* Board. Before the Ticmmht 
appiovc of the consti uction of a new road by 
the Boaid, they shall consult with the Local 
(4o\eminent Boaid and satisfy themselves that 
notice has been given to every highway autho¬ 
rity affected, and shall consider any objections 
raised bv an} such authority. 

The Board may acquire, land for the construc¬ 
tion of a new road, and, in addition, land on 
eithei side of the proposed road within 2:20 } d 
from the middle of the pioposed road They 
may also acquire, elect, and furnish such build¬ 
ings as they may lequne, and acquire the* neces¬ 
sary land therefor. Where they cannot acquire 
the land on reasonable terms, they may apply to 
the Development Commissioners for powers of 
compulsory purchase. It is, however, provided 
that the powers of compulsory purchase shall 
not apply to the acquisition of land on either 
side of a road proposed to be constructed by the 
Board if the land, at the date of the Order, forms 
part of any park, garden, or pleasure ground, 
or forms part of the home farm attached to and 
usually occupied with a mansion house, or is 
otherwise required for the amenity or conve¬ 
nience of any dwelling house, or which at that 
date is the property of any local authority, or 
has been acquired by any corporation or com¬ 
pany for the purposes of a railway, dock, canal, 
water, or other public undertaking, or is the 

168 
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site of an ancient monument or other object of 
archeological interest. 

The provision as to commons and open spaces 
(referred to above in art. Agriculture, Develop¬ 
ment of) does not apply to the acquisition of 
common land for the purpose of the construc¬ 
tion of a new road or the improvement of an 
existing road within a rural district, but it is 
provided that nothing in the Act shall authorize 
the acquisition of land on either side of a new 
road to be constiucted by the Board wheie the 
land forms part of a common, open space, or 
allotment. For the provisions as to the com¬ 
pensation payable for the compulsory acquisition 
of land, see above in this volume under Agri¬ 
culture, Development of [l> b.] 

Road, Rule Of. — 111 supplement to the 
article in vol. x, p. 127, the following dicta of the 
Lord President of the Court of Session on the 
duties of drivers on side roads intersecting high¬ 
ways is of considerable interest The case in 
which these remarks were made was that of a 
collision between two motor cars one of which 
was travelling along the main road and the 
other coming out of a side road, and m the 
course* of his opinion the Lord President made 
the following observations ‘ If there is one rule 
more than another that it is necessary to lay 
down for the practical conduct of traffic it is, 
that it is the business of those who are on the 
cross roads and going to cross the main road to 
look out when they enter the main road, and 
to give way to all traffic which is coming along 
the main road Of course, there is a degree m 
everything. They have a right to cross the 
main road, and it does not mean that they are 
never to get across the mam road until nobody 
else is in sight, but it does mean that where 
there is any possibility at all of collision it is 
the business of the person on the side road to 
give way to the person on the mam road; and, 
as the corollary to that, it means that you ought 
to approach into a main load from a side road 
at such a pace as to have your car entirely under 
control, so as to be prepared for whatever you 
find is the state of affairs upon the mam road/ 
Of course, these observations will apply equally 
to horse-drawn vehicles. Id. b J 


Tobacco. ( Legal. )—The prohibitions 
against the cultivation of tobacco in the United 
Kingdom, and the exportation of the same 
thence, which for many years existed have been 
removed by recent legislation, and it is now pro¬ 
vided that all the Acts prohibiting the growth 
of tobacco in the United Kingdom are to he 
repealed as soon as Parliament lias made pro¬ 
vision for an excise duty on tobacco grown 
there. The Commissioners of Inland Kevenue 
are empowered to make, and have now made, 
regulations, which came into force on 1st March, 
lllll, prohibiting the cultivation, and the manu¬ 
facture or preparation of home-grown tobacco, 
except by pel sons holding a licence, and on 
land and premises approved by the Commis¬ 
sioners for the purpose, and regulating the culti¬ 
vation, manufactuie or preparation with a view 
to the collection of the excise duty The ('om- 
missioners are empowered to fix the date of the 
expiration of a licence, and may refuse to giant 
a licence for any land or premises on which fioin 
their situation with respect to the piemises of 
a manufacturer of tobacco they consider it in¬ 
expedient to allow the growing or cuiiiig of 
tobacco. Tin* regulations do not prevent any 
person fioni sowing tobacco seed, or supplying 
01 planting tobacco plants solely for botanical, 
scientific, or ornamental pm poses m an\ nursery 
01 private garden, provided the area sown or 
planted does not exceed one pole m any one 
place or garden. [i> ».] 

Trespass. —The ease referred to under the 
aitielc Trespass (vol xi, page 238), in which 
damages were claimed for injuries done by a 
savage horse, has since the publication of the 
article been reveised on appeal by the House 
of Lords, who held that tin 1 owner of the hoise 
owed a duty to the public crossing the field to 
give notice of piobable danger from the horse, 
and that as lie had failed to give such notice he 
was liable for the injuries caused to the appel¬ 
lant. The reason for the judgment seems to be 
that although the party injured had no right to 
be m the field, yet he and other members of the 
public were there in the knowledge and prac¬ 
tically with the peimission of the owner of the 
horse. [o. u.] 
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COMPOSITION, NUTRITIVE AND MANORIAL 

Great variations occur in the composition of any paiticular food, but the following data have been compiled 
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VALUES OF VARIOUS FARM FOODS 

from a number of sources, and must be considered as having reference in each case to food oj average quality 


MANORIAL INGREDIENTS 
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* To get approximately the equivalent amounts of Ammonia increase by one-Uftli 
t „ ,, „ „ „ Phosphate of Lime multiply by 2J. 

1 In calculating these manunal values, the unit prices adopted by Hull ami Voelcker (Journal of the Royal Agucultural 
Society, vol lxiii, 1902, p, 108)have been employed, viz — Nitmgen = 12<f ( Ammonia at Os \0\d); I’hosphoiic Acid - 3*. 
( Phosphate of Lime at Is 4JcL); Potash - 4«. Lime is not taken into account CHARLES CROWTUER 

The University, Leeds, October 1, 190S [Revised Ju^tfo, 1911 ] 
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